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[0 0 5 0] ])X±(;')X o\cLxm±m(^')y:t-:Joy^- 
y]Vu--:/\cMLX:ty±y W 

[0 0 5 1] S/i, *^*i?ylcJ:2)Kaii. ^:^-f btt 

mxhh'^m^Kh. n^.^^-j^t^^mtf^h,}:^fj:y 30 

(3) ^2.||*fijtc:#w^j:?** 

S:^::^* yi — yjy '^—y^/i-—:/icmW-^t ^6y:t - ij .x 
:ty±y hmt-yu^/yM.^ wsitt' 5C^(;iJ;oT. 

^ :7 -fe :y h m ^£ Rfe-f^l^ * f y ^ T ^ 5 o o T ffi i^i 

iliix^tL^o tshi':.!rx. y t — ti y:ty± y hm^'fti 
^^it^n'^Uz. h^r7k^Kf^\zi^^&(rm^^:ty'\^y htt^ 

[ 0 0 5 2 ] [H 3 ^JfeM] 

(1) ffi3:^ig0!jcoit)t 
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[0 0 5 3] m2'mimizmf6m2t(Dxtts:m^'^ 

[0 0 5 4] El4i::joV^T. 3 o i rJ:)t'rV 3 0 

2nyt^--y 3 0 3 a ftf— ^f-, 3 0 3 b [I'lf 
«K^HXi9'lryf\ 3 0 4ri:x:yHg^*)^ScS«. 3 0 
Sf^AGCtBlK. 3 0 6{tA/D:^W^-^. 3 0 7^1 

CPU. 3 0 8il7^^U. 3 0 9^i:D/A::^ >^/<-:^. 

3 1 om^yy^mm. s i iityy^-^-^r^-yxh 

5, 3 1 2ftRFffl^gte"^^^^[H]^-t:\ MU^ 

1 4{i>^J*l/>'XTfo5o 

[ 0 0 5 5] mS{zy^U 3 0 860X^:^7 i^CDfg/S^ 
7]^LTV^6e ^-f^ 7^^!J 3 0 8 V-Xt^A^pX 

^A3 1 5. y'A'—:^j:^:ty±y hi&lT^y^-y^yJ-^s 

1 8, /j^^^-a^P^^^yi^S 1 9^:^^td^^$i^-TV^ 

-Tjo :-^-»;^T-AXa^^^^ a 3 1 5 y;^ — :^7X::t 
y±y hi&S}mmmi^^^3 1 ^?feails»-^^3 

1 7^;6^Ei£$tUtV^5, ?]^^aXn>f^^3 1 9 
7j^'^fflXn^^^yA3 2 O^/^^fdai 

$tiTi'^5o y :t-ti y-^—yr^^B^mr/^ y^y J^ys 2 o('C 

(t. 7/;^--/7.x:;r:7'fe :y h.JD-#XaXyA3 2 1. feft 
«fSi'»S'7"n:::7'yA3 2 2:^^^BEifi^n'rv^5c ^tz. :7 

;t-;^J7s.:f :7^t-:y IMfitdttS^ 3 2 3;0^Id'tiWS^ LT# 

Ls m'/iiyfti\K^y :t-:^ :^:ty± y hitEftg|Uc»t 
[0 0 5 6] — .::^;:^:^-7ir-/ hiO»:y'n ^^^yi. 3 2 

L7c>#. 7:t-:^7:t7-lr- h1tttE'B^^3 2 3 ^cS[l'|t 

^ti/ty:t—y:)y^:ty± y hfCi-^.i— .■/j.xa:-7— f-g^- 
; ::/lP f: t " 5 X n X 7 A fo ^ . 

[0 0 5 7] ^3^Jt0iJo^)#ft^^. vXif AcO.gfjB^^ 

yyy:im^£h:. ^^^Mtmm^tifct^ic^ y-A- 
imyny A -yj y^^i^-y\z:i'y± y h^MW-^-^fs n 

^^mzit. ^>^yl:i:^y±y hint^y:t-:^y^^^'^-zfl-cM 

(2) :^':^mm(r)WMm 

y y-y y'^~-ynyi---y'ymm'oy^y± y Mi 

i±o)^mMmz^oyxwtmx^.^ \':\wm'm±. M^^t^^- 

y'A -l:iy -tr ^ h mn^ ^Mo ^ > J; o Xff 
# . S^P# y -A- - 70 y jv-' e^ijJp ^ , 



(8) 
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[ 0 0 5 8 ] |Il4Sc)^fel5(;i#3V>T. CPU3 0 7fl. 

lei". ■i>'-:^-r A:/P A 3 1 5 ^:^tf'f -y 'A^K 

!i«T :r P ^ ^ ixTi > S „ 

[ 0 0 5 9 ] y;r — /7.x;r'7ir ^ hM^OSteri. 7:^- 
.t/ ;^ f- — /J^ /u— 7^' j^fe L 7 ^ :^ :^ f - 7|< (7^ 

t(cj;oTtT^5o y :^—i-)yA^—y'\zsm 

'^^y:y^yYm£(OWmm^i^^^&m:iy^h^. h 

[0 0 6 0] y^-1i:y:^y-^yVm±^<D^mm(r)m 

1 0(r^ftS-S7cfi«B*)RiS^Pn^PL. >?ft? 
u .x'60 :7 -fyy.")^^ (^XS: fi ^ it * o t . 

-l^-Tj^^-fey^H-S 0 3 a. ^'•^rLT:^y-fff^^.ltg]W:3 0 

4 CO 7 -i; 7^ y - H-'.;^J K s ?^ffl /^-/^^^^-^i^ 5 c :7 ^ 
-~io'A:j^y s ^ y - y^mmw±.(rMl'i:m 
6 ^c:^'^", s^fg^otf— ^ tn( hJ^(Dm7)'^y:^'—ijy^ 

i±^**5. rixic j;oTAfc^^Ebti'7c. y ir—iJ y^%\M 
'nWMM(T)\H(DmfmM^^^)-. :Lti^yx'—fjy:ty 

[0 0 6 1] 5 -"iS:7:t — Ky-f ^^3 i 

0 " -ft K X llSltiRS ?r JP L . x^|-fe 1/ > Xjtrft s 
Lt^^^-Ditt^. y^-:^y^^-7fiji^ 

[0 0 6 2] m^hy y^yy'i-—yii^:ty{zi-~Oo ^- 
C0<^^, J;oTf^^$n/iR Fltv^'R F 



[ 0 0 6 3 ] r. 



10 



20 



30 



40 



^._h;^^bF?*e!^ti5R Fja- 



50 
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R Fffl#4'#§:^?S*lii:T^::}zl?-<5c 
[0 0 6 4] @ (DTjm^it^ y I DtfP(:i# 

fef?) V F 0§|i^S4: L . r t:^) i: ^ CO R F W -^^S*g 

t ^.^"feTv/;;^^ VFOS|i(C{l0 1 0 0 10 0 

1 0 0 co£5/^ l^(r)^<^ — -yi^m^^iwyx . 

?> t . 'a£»co r Fffi t ^o^r^ 

tS, ^-^l-e. *Ka^^x^.7:::7j::OVFOtBSrSitL 

'Cv^^-r ^::co ':£/^^7 — ^-^^^t). CPU3 o 7i)^p^ 

^cUt/ctt^vl, RF{i#fi*g^^^IIlS&(Cj:oTRFfa 

[0 0 6 5] R Fm^-fif|i|irffl:i:i^s b 5 1 ^ormt. 
(i. y'^'f 7^ ^ .t\cm\1i hinity.t—fj x b y j/; v F 
on^w^.L^ rot tcORFil-^K^S-SJ^-r^tV^ 

5 A^feX^fc y-A' — 'Jj 7hy yy .h\'C . -^I^l i9 V F 
0;a^& 59 . r^sitrS^^^r^ >-£-Mitii(Z)R Ffi-^i#§ 

y ...h 6^)VFOSii:S:lf:3itTV^^ri:^-|t*Pt7tt^iC. 

R F m^'&m^ :=^^mmi^j^oXR¥ m-^mm^ y 

r > Kt: i oT. R F ffl S-Sffi5r#2> r t tj^ 

[0 0 6 6] R FfS-^fiiliSOflJS.*ffiOiji?^(CS5, flj 

Ai!t' ^ t c?:. , y :.t - ;^ x yw— T'^^^^Pg: is ix/c 7 — ;^ 

t% 7^.:t — ;^?7.-!j-— 4^^C:#7i?y bmffi^iDWL. ^t(D 

hkcy 7:ty± y htt:ir#S/g.'feoi[ti: z:-o:> 
>#coRFfF;#MS5rM*'rSo r.coi5?:^ 
filAE^fT5t$. milJ^.<rMi)^''pts:\yt. RFfil^j^ilJi 

RFm^'teB^5^ft^>7i^:^|g?(/^-7^--:;^X;r7i?:y h 

[0 0 6 7 ] -tr-e. *f^3S*|^t^.J:^*Sfi^i^^^> 

^R Ffr?^Ste?r>Rfeo (A) o dOiC, mWM'&^^Dm 

tr^) r t^cioT^R^^T) (B) , M^^^-^Torci^mJ; 
^9. RFEi|gft::^f[I ((C) (^ijoitoa) >|t^ 
7rRFtitMft:^ttcOH)TA£COfil# ( (D) \r.i6k^^h) (1) 

R F m-^s te sr ^ ^fe-r 5 1 ^ co y ^ - 7iry± y V m. 

( (D) [Z^6\i 7j c ^:}.i6 IXI d M:) KI2 0 

(D) \z7ys\yk.s. b z.(ijmmMf:iomm\z^- 1 y- 
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M. { (E) ^c4o^t5e.fe) 5r>R^65o r. 60 e .^S:/)^R FfS 

IKi>K)#ifi^v:^ifi^^ & ;5 c p u ;^ e> 

[0 0 6 8] *»gi^ffi»1^CO«}j1^SrB]4&t>^0 

0 3 a )^^f?c7Mt•*^i^ =^y-\n^^-J^mw 3 o 4 {cA^ 
ffi^-^^i^L. fi^ 

" :^ 3 0 6 'CT^v^^^yHf -^^{t:^ tl-. C P U 3 0 7 \ZKJj 
C PU 3 0 7 vXv^AT'n ^/yi. 3 1 5 ^ 

^tri ~ ^0 V- :^ X n y \± f - ;i^^ J^iS.eftWt 
3 1 7^-3r0#rfflPflPfiT^setTt-2)J;5i-Kiti$ixTv> 

60 ^'^-"^^^^a.et!]-^^ 3 1 7 ('tf — 7K^^fi:7^n A 20 
3 1 g^fiSbr^^^^Trfe^. L/t7!jSoT. CPU3 0 
7 Jl. Tie^ffi-T^'n A 3 1 9 ^->E:fitWraPi-^3l 

tTi~5n rtiKiioT. CPUS 0 7ity'.:^— :;(7;x;^*:7 
hiO^yu A 3 2 1 ?r^tft" ^^ LT. C 
P U 3 0 7 ('l*K«/0^tS®Sij#* Tfco i: ?rfiJK^rL. 

-WW«TS^:/n A 3 2 2 ^Ct^ o T — ^ — 

m^4rjiffi««^31t. D/A:n>v<^-^ 3 0 9 ^cUiy;? 

i^^o D/A:n>/^-^ 3 0 9^i, C P U 3 0 7 CO 
iHS-^T^Uii^lf^tC^X^L. K7^^^<0S§3 1 Ot;i(li 30 

Ky-^^^^i^ll^g 3 1 Of:i. D/A^^ ^ 3 0 
9/.-^ibC^:>fH^§iCtl6oT. T:^^^.^:ii-^ 3 1 I'^C^M^ 

o ti 5 o '^0 > t . y:t—^Joy I'^i L x y 

[0 0 6 9] tK\^ymw(D^^^mm^wvm~^o c 

P U 3 0 7 -7 ;f - X ■ :7 ^t: :y V hlM tj y 3 2 40 

1 -^^efft-^o c p u 3 0 7 fi*K{tj^'^S^^t4^T&5 

t ©T L . :ty'^.':y h ;bPS^-ft ^ "7 t — ^J7^iry± y V 
ittaa'tttfP 3 2 3 ^cSi2'|tt}t±aiO:7;t -:^x.::^-':7^t::y h 

Itt i to H3r 7:^ /c h . r_ tl >lr :7 .t- X ic y ^ -fg 

[ 0 0 7 0] y MiIE'Kffi 3 2 3 

tt. MiEiy^^^±oT*a^:)btL/c.:t:7'{r ^ (112 0 

(D) e.^^C0;^~:7i^:y hffi) T^^Silt $ixTV ^ 

5o Lfc:a5oT. c PU 3 0 7 ^r.A,:^j^5n;t-7;^---7;;^ 



#M¥8~8 34 3 1 

16 

ffi/J^^)P»-^i^5. CPU 3 0 7\±:^y^^y vm^t\^%-^ 

iX7c7;f--:^x:^^-fI-^S:{4^yWit^aL, c PU 3 
0 Hj-^hlWil^o. D/ A^~^y^<—i^ 3 0 9^1CPU3 

0 1 (DW\f}-^ri'x^ ^mw^^^imrr^o K^7.'</^3 1 0 

rj:D/Any/^-:?(7:)(±l:^irt^oT. ilfpIL. T^^.-^ 

3 1 1 i::iSfiL7cm?)fclr K^-YT^-rSo T^f-:^ 
3 11 ir. J: o'Cxj-ifei 1^:^X3 1 4cojiS^tl|^ib$ 
TL. y:t-ioy^-7r(fm^i^tsfi^6. '^.ho-^^oKLX 

y:t — Jj y /u—r/{-M LXX y ± y V W^7Mb% $ 

•9. n± 'd:- ix f^^MMm Ci-g * S J: 5 :7 

[0 0 7 1 ] '^fc. *S^g^l#ti^i(ct)S^tf-i^z)^^ 
:tt?d:S=J; 5>^^:7:;^-— f ^ :^.xy^— 
[0 0 7 2] ^ ^^:k^t^m^y-i^ 

ff^-^m t^6J:^t^y:i y:ry±yh ^^WMt 5 
:y h^rSL^'O (cL/cc^ M^l-y y^O'mh'X^Mff^r)-^ 

i'^ r > j-t:^ r^o rtK'C j;oriES:x:y^->/J^4:I:?)ft'^- 
/^)^fli< /:^oTL*v^. &*t<4^V\, ^.'d'C. CPU 3 
0 7 (/)iy7-.'r2^y"u ^'y I^3 1 5;:::i^sv^T. ##xA;i^-tS 

tv^fcfe. ^P^fya — ioT.^^x-^Wf-t ^):^y-aM. 

(3) ®3^fti?[J^-#;^f;^3f|;S: 

<5 r <^ J: o 'C . > X. 2 oco v:- J^(D% \z.%^yt 5 ^S 
2o(:oi^^-i^60Kl(-«^t1-S^S.°ll^^^7^^ 

^h\z,. y^ Yy'-^y^mnoymwK^imy.. -r^i 

PP.iJirr^ k t Llcox. Jt^^mvmmxMJ^bi'^ t 

[0 0 7 3 ] i/t. m»mi^m'xiDm%:n-o 
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[0 0 7 4] m4'Mmm 

(1) ^4*M?iJcO«^ 

[0 0 7 5] f; 4 *WJtO«|7g1^. 0 2 (C* Lf- m 2 * 

tieoT;^--ty 2 0 S^tiiic (III3) <^M/^S(7>T\ 

[0 0 7 6] m4mmm\c^^:/u^yMsi^^wM^rix 

V^^>.^^y cr)«/^g^. l27^ffiV^Ti^Mi-5c 1^2*?)^^ 
Pr/^EI*. 2 0 8rrWd-]zti$tl'TV>6y^n::;7"vi^ 

t;i:|^3V^T. 4 0 in-y:^'rl>^y''u^^yJ>.X\ ^v'-i^-^^ 
Ka(7>>^;^7"i^^Jl^, -^-/t?i[Lffletlj^^4 0 2^;a^ 
iSMetvrv^^, f-"^&il7'n^yA4 0 3v::vl. 
;^ — ;:=^'!j--/K^ay^n ^^"y A 4 0 4 i . 't-C7:)te(7>f— - 
/^fcffl ( if) a^y'u^yA^t 20 

Wfiifi^iXTV^^, 7r4— ;^J.7sih-7f^'MJl:7'^n:^^^yix4 0 
4 (Cfl, '7;^--yj;^.:^-:7-fcr ^ hJPS-Tn y 4 0 5. 

ffiWi^I*mLa:7°P^^yi^4 o e^/^^Ea^^ti.. y:t 

— ijy:ty^y hMWzfxJ^y J^4 0 5 CO (^0 1 cO 
SLltt§^W4 0 7. m^U^L^^my .:^:i-y^^ y h 

wtsKSBR4 0 smn^tr^nxi-^^So 

[ 0 0 7 7 ] ^4^MiM^::^v^T^l. »#3Ac?A(7)fB®tit 

tii»\::-^rA^mtti:^xoti::ty±y hmi±^y 

rj:y^ry±y hmi±^y — y^/\^—y^\cm'^-'^' 

(2) m4m^m\^i.^W}Ymm 

^mmn. n'iL\^\cW^.^-J^^^^mtti:^J:'?t^:y:^- 

[ 0 0 7 8 ] lEI 2^1/1^1 7 S^fflV^T7|xSgoml^^^•i- 
S„ CPU 2 0 7J;]:vXifArP^^ix4 0 1 ^^tr-f 40 
v,X7~i■^7V:^/v^^4 0 1 COLtiCfl, f-'-zl-^^a.® 

S]#'4^4 0 2^^ -'i^nmmr<:'^^fi^^ 9 

nTv^^, 4<^a[jgBj]#<^4 0 2fif— ^l^^aru 

y yMm t ^y-^wm mf'j^w^ x m=j ^ ti h . 

[ 0 0 7 9 ] m?. CV\] 2 ^ 1 \t^'—^^^:^yx:x ^ 
4 0 3 ^'^\.. Z.(r)^<Dy :^—i:)y^ — :^^jjm:7 
n ^/yK 4 0 4 ('CKiB — .:^J.X.;^-:7~!r rKff 

yirr/T^V A4 0 5 $r^tTt'^. ::i-lflJ:^). CPU 2 0 

7 \t:^^Jf^%^^S^\myy>\^\mm^^Xhy^ t ^tillSr 50 
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i^?ot. y:t—t!y^ii~y±y hiAWMMR4 o 8'f)^h. 

n^^-J>^v'^<^Mtti:^:L5\r^'^^jix\.^^y::^'--^j 

[0 0 8 0] t.fz. c pij 2 0 7 fi. :^mmmwiim 

m^mmw'¥xh^ :l t ^^m^r s t . 7 ^--t; y 

y^^-.y hft:iB*#PW4 0 7;6^t>. I5»tf-i.^>#;t>;^ 
yVm£^m%^^htLyir-tiy^::^y-m'^n.. wy^^ 

itM»Mia:/n ^^i^ 4 0 6 \ci:^WMmmm^m-i5 

il. D/A=J W^-^? 2 0 9(wH.i/j$Jl5o Ky'Y/^2 

1 0 \±D/A^yy<-^ J; t') 'Sl'tByo/c y^^^ft-^'d 
J:o'CT^^^:i: — :^ 2 i HtK^-I^/T^o T^^^ 

X2 1 3<7>iL[S^.PS!jt^6o 

[0 0 8 1 ] 7ifc\ jm4mmmx\t. ^rv^^^/i^f— ?k 

'A-y-i^y I>«^ttiBD/A::jy^^-^ J: 

[0 0 8 2] rci^CJl. ^8tC^L/cS«S:^ftP^T^o 
:t -~ * y^ :t :7 ir :y 1^ fftf Ettg|5 W 4 2 6 T - X 

m(r)mjiX^i±.Ut:tyi^y himM^^kX. E'ltffl:^ 
;^--;t/.x:t::^'t::y t- jii:iB'Bl^®W4 1 1 tm^^^M^^ 
n'^j:^\ y 7:ty^ y -iSMSMR' m^M^^M 

m^T-7rs(DmKx^^r± Lt:Lity± y vimm-^-^kx\ 

^^j%y ^-i:y:^y-^y httE^(S$PR4 1 2 

[0 0 8 3 ] .x-f -^f-4 2 Sf;?:, SR^^Eft'l'-efc-SP* 
(^[:f7;^— ;^ x:^-7'!r :y iMBtfi'tSaW^ 4 2 6 irtgSS ^5 

n . KB S4£ ^(^ § V ^ ^T?&5R#ici;±-7;t~-:t? 
;^ y y S fttlBlt^ R ' 4 2 7 ^ ^ x 

^W^\at. Wm:^fvfz,y:^ — l37^y^^.y V&}^y:^ 

(3) m4'mmm{m4^ti:m^ 

2 ^:7j:^mmm}^^^m.x y:t-i:)yi~-yfi^^m 

:x r ( r ijp^'f O r > J; o T\ 2 o (a) tr — A co f|^| 
n.tf^^i.of^'ty^y V mil: ^'7>^ - * .X :/ 
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[0 0 8 4] sfc. mwtmm^^j^hn-^kmii^^w^^D t 
[ 0 0 8 5] [^5 mmm 

1-5o ^^:^o\ lai, gl4. [a8^t[fl '^f4^(DU 

[ 0 0 8 6] El9ir:f3V^T. 5 0 1 ^^:7tir X , 5 0 10 
2 fl.*--^:/ K. 5 0 3 a fif— ^'ir ^-f-, 5 0 3 b ttlt 
$Si%^^/-Ki^;iry^j-. 5 0 4lt:^y-it^^^mU. 5 0 
5f:iAGC|ElEfi. 5 0 ef^iA/D::^^-/^— 5 0 7 rJ: 
CPU. 5 0 Slty^^']) ^ 5 0 9{tD/A:=iy^<—-^ , 
5 1 Olt]-y^^<. 5 1 1 5 1 2lt 

Rvm^mm'^^^i^m. 5 1 sn.mmn^m^^^. 5 1 

[0 0 8 7] Sfc, Hi 0 ^ y 5 0 8 </m^%~^7^ 

-fo y 5 0 8 f^fl v-X^r Ay n :^"^7 A 5 1 5 , y :t 20 

-~:X7;X;t"7i^y hfiSJ:^'7°P 5 1 8. 1.^ — 7J^"^^.[La 

-7'^n:^'''yA5 1 9mm?M t^i(XX\^^6o i/^Xy^A^n 

5 16. /KMffleKji^-#5 1 imm'&^xix^^ 

[0 0 8 8] "^—^^Vknrfu^fyKbi^kr^ 

fls -y^;^ — :^X^^-7p^£L]^y^^^yi^ 5 2 0 ^^ISiK cl^ 

Tio i:) , 7t^^^fl:rn 5 2 0 \cJrl^ 

y-jr-ijy^iry^^y V'hmy^'^'fy 2 1, '^ifflWffi 

iSfiL^^^i^^n^^^yAS 2 2^^tria!^ilTV^?)e efeCl. 30 
E Sffi -7;t->t/X;<f:7i:::yh «?Slttl5W 5 2 3. S^feffl 
y:t-~/jy^'A-y^^^y VmmMMR 5 2 4;6^Wt:l«1iii|lc> U 

10 0 8 9] *«5^»J!cj:ntf. ffiifctf-A^^'a^:! 
J; o T* ^ . iE-&P$i;c ('Its® t^^- A ^^^S-fiR t 5 J: 5 4^ 

— J^-fy^^^tf^c^y 5 ^j::7;:f-;^x;^-:7^tf :y h^7;^-- 

(2) ^5;^iii^ijcosi]fFmNi] 

bt^^^^ 0ti::^y±y V'm±(r)miE\Z.-)\^xm^i^-^, 
[0 0 9 0] ^ 1 (C. n± i:^^- A7)^^;l > .t: 9 

7^tr 7 h«i^-:(^ilJAE^^ol ^Tt^^^]i!T<S. C P U 5 0 7 
. :7 — yj 7s IV-' y'\z Xjh X n$Bm^& ^ Ui7J 't ^ 
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KB5 0 4 onHit} \m 6 (c^ Lf- J; 5 S 

5o rrl^.fflv^T. 03*ig^^cD«i1iPt>|^«;-. 

y hPl^Sm*^*fcSo ^ ^^^-:7>i-^~>^x5ltii^SrfT 

[0 0 9 1 ] i^Ci-. RFfa-^-agifi^^^lRlS^ 5 1 2C0A 
;j^'^$^*^ff;t9ie>'f-5 0 3 bJCl^»gi-2)i9(-SW 

5 1 5S: (a) «i^X-f :y^T§o ^ ^:>v:^ ^/=r>^^ 

[ 0 0 9 2] rr-e. y:t-t}y/v-y'\z.mW'^tii>y 

y±y Vm&^mUL. -?:^f[t*r^{k^ii-6. il 2 0 ^ 

^3;*'ffi#ii^o:#^i:^1t(-. ^W\:i^.^(rmx^m^o 

t^^M±'ii.tt.^?o t ^ oy :^:=^ry± y hfi (122 o 
(E) (7:)e;fe) ^>R^6o **^?^it7t;d-7^ir ^ hafftt: 

(1. yit-:^y:^ty±y himt\mSm 5 2 4i^fati'r 

[0 0 9 3] ^2!C. tBSP^l'^T^^-y^Xf-^/K/U-T' 
"/KH-Vf-S 0 3 aXU^^-?:c7:)HJ/j^»-^5 1 6 MK^t 

t^r^ J; 9 d s w 5 1 5 4: ( b ) m{zm * 5 L 

T . S^Pl^c?.>itf^ t PJti!'-. C P U 5 0 7 fl. StJ^r/.:^- 
77.x:t-7-fe:y h R Ffg^SliMSrS^J:^^^ Oo 

msmii&K^mti^m^::.. ^m'jEA(7^mxmti^x 

fc6 5 RFjtg-o^)te[iI^. r?fxiiC)Mfil]t^iicJ: ^tT9 r.i 
l::J:oTRF#MjS-§^^>}t^). rtbi ^ R FteHftxtt 
.in^riB^ffl t LX(Dy:^ -:^jy:ty± y h 

/]^'lr>^f-5 0 3 ^7j^hn±^^tl^RFm^'t^-&±tti:^ 
X ^ rj:y y—y'j y:ty± y IMSSr^ftfe. Cli'^S':7;;^ — :^ 
7;:t-:7-t?::/ hieE1ttt^W5 2 3 ^C## iA^ j>t:)rre^ 7,^, 

[0 0 9 4 ] /i:^D. y:t — ijy:^'y±y hffilBlftPR 5 
2 4. 5,tJ^:7^ -y(y.:y;.:^y^r:^ h flSlBtStfPW 5 2 3 
#^AAy/f1iJl. SW5 1 6]t7kmW/E'rm(/)1=j{:im^)m- 
X, T I' ^ T J; V ^ L- . ax '0 7^ L X I' ^ X J: v \, 

[0 0 9 5 ] :^mm(/:)nm^(^mY\^i:m9Rrjm 
1 0 Loof&gi1t~5, 7Ki? yf" 5 0 3 a ;6^b 

comsil. ^y-lt#^)^g|l5 0 4(::A:/jJ^ix<5o 

y -m-w^fmm^x y t x y - m -^sr ^i^x t . 

ni:W\jiT^. y y-ijy:^y-'m'^7^^s AGC|nn^5 
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0 5VAEmit^^X7tm. K/Y>^V^^-9 5 0 eTr^x 

CPUS 0 7(::A,t]$:ti5. CPUS 
0 7 ^Iv^xAy'^n :/yi^ S 1 T^'kWa^h. v;^7'A 

1 7 ^CioT^^-^AaSS 1 9 /^^3lfTi?5tL 
5o "^y-^-t^^J^Mo \9i(D^\^Q:y7 ^Jr — v:i^^>'^ 

[0 0 9 6 ] ^5LT. CP USD 7 "7 ;r--;^ :^ 
i^:y hJO*yi:J^yi. 5 2 1 ^^^tL. ^SK^^^IOaK 10 

-m^'iwWi^^. CPUS 0 7tt. -fefflaft 

/A::^^//^^"^ 509 fl. CPU507 /^^6C0fa-^^T 
•j^n:/fa-^^r^j|iL. Ky-^/^S i O^cMiyji^^o 
-Y^^S 1 Orj:, D/A:=i V/^— ^ 5 0 % i)'-h<D{f,%'\Z.% 
oT. T^5^::^m — ^ 5 1 1 ^-Mi)Tt*i5itLT Ky-f:/^- 

[0 0 9 7] J; i9 . SSU^-i^fi. ±tLi'e5fi-</c 

5 0 3 a o R F mmm^ . S^iB t 5 > h . 

[0 0 9 8] «felc. *K«cDjJ^.i^'r/^87jft-*-fJiWi-S.:> 

CPU 5 0 7f:i, 7^.;^--:^.x-i+-?K;>--'/4rttitj^i 

-7:^ — 10:^:^-7-^^ p {gXinSr n ^7 A 5 2 1 Sr^ 

V V lBfi-|iS|5 R S 2 4 ;^ ^ b L . :7 - 77 X ^ 

lB-t^-JjnSi"So 3 C P U 5 0 7 fl, ;^:71- :y h;o^ 

}m ti± y - ijys.-iiy -m-^-^immmmmB^my' 

-7 5 0 9 ICiWfj't-^, DXA:^yy<—7 5 0 9^t, C 
PUS 0 7:d^h(DBn'^Ti~u^\nmc^mL. Kv-^ 
/<5 1 Okcmij-t^o \^'y-(^<5 1 0I±, D/A:=^y^< 
5 0 9 ^>bom^t::t4;o'C. 7^7 ^-r^,^--^' 5 i i 
'MM ^ ^i'o ^ n j; o T T :7 ^ .X ^ - 5 1 1 l±m 
fjj . :/ 7^ - 7J x Hj- - # jfy^ ^ i-i 5 , 
[ 0 0 9 9 ] K hr;:)..i: -5 i.i tr. 7/.:=j — 7syix— 



30 



40 
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[0100] 'iit. *aitfi;#«4^^ctS4^tf-A:^v^ 
mtt^::^Xo^¥i±my^-:J^7:ly±y hmS:77 

(3) ms.3IJSfJ(c#*;^m* 
r 60^ 5 ^m^W }Z V ^ T . :7 - X :/ ( ijo^^r ?) 

7''<;^:^S«iP*^7^lfei^-t:U *^7>r i:(cJ:oT. tc^x. 
2 o CD tf- A CO fig \c^^f ^M/!mi^(^m^mt t r 

[0 10 1] B»^^zny:t~:t}7.^—7^/u-' 



m^tUi^-r^ t i)^x^ 6c 

[0102] ^tz. ^wrmm^mm(r)mwmh^^\^^t'T 

20 ^^7/^5jtB#^i:i^;£^^^>^i|Br^iX7c<^ t^7tt7(^ 

[0 1 0 3] memtmn 

ikiCMQUMMK-^^X'^X. mil. |Ill2^#jSLoo 

>fetD\ E12. 04. 08. m9mtm 

^^mm'^a. mm-m^i:^'^^ t>6o>t-5c 

[ 0 1 0 4 ] 1 1 {'7:|oV^T. 6 0 1 It^r'^ 7 7 . 6 
0 2 ^i)t--^:y 6 0 3 a — ^'tr 7^'!^. 6 0 3 b 1^ 

mnm^^^)^^yf'Xh^. e o 4fi^9-it!?-4Lj^Sci^ 

MT. hy 7^>7':^-y-{B'&hy:t-:^7:^y-m^ 
^"^i^Jci^^o 6 0 5 + AG C[yl^"e\ h 7 y '^''y'7^'^y 

ti^ 7 (7®jf^:i-6, 6 0 6 [xu■yX{^IM^^y 

^^C^^LTUlyi-r^o 6 0 7 flA/D :=i T-z^-T^ 
h y y -^^V. y -^g-^. 7^ ;^ - io7'^y g-, 

7 7^X{7gfS;^>iK-?7^^^ 6 0 
8(:tCPU7?. ^-^'i^^^m^7^'y7^ J^^^mJ-^H^f^ 
bo 6 0 9 \1i,7 y 6 1 0 fiD/ A n 7 Xh 
60 

[ 0 1 0 5 1 6 1 U:i hy >/^y7^ '77-7 

6 1 2^t7;r-":^7. Ky-'Y '^^hiKT'^ CPU 6 0 

8 . D/A ^^^^^SH-^o^.^n-^^'LcoW-^i:: 

fi£ o T 7- 7 7^ ^ a: - 7 6 1 3 i7 Ir 'tjir'T . 6 1 3 ^7 T 
:^^,-xn: — r:i 4 MZ.flpy^ Will \Z o T . >Gt^t) U 
>- X'^ y — i:)7ljn-hh\^^\X V y :y ^ > X:*" |nj (^ffS,] 

[0 10 6] 7 (777 7--;0 x^7^R]>^:^f^Y.'^^^S^7^^^^^ 
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h^). hyy^y^'1j\t^t rix ;^ ^ ili ...h !•:: h o T r 

[0 10 7] 6 1 4ri;RFm^|gftig^e:::'~^0»& 

CPU6 0 8^^e5fg^§rSJtrv>5f1fl. A.tJii-§*0 

PSffi ^- > L T {fi 7j1^5o ^/c. 629^:±RFfg -^--IgiliB 
6 3 Ori;-^^— /Jxi^ 0 3 a CDHi/J/0^?:)?Ptt-^^#^ 

[0108] 4 fc, iKi 1 2 i'^i^^r 9 7^ y b o 9 

^cll, v'.xr AXn 6 1 7 , :7;<i---.:^;;<;^:7ir y 
MitSy^y^^n A 6 2 0 , f — -#^il:/n A 6 2 

X^:^^'^i^6 2 1 ^ :xi^-:^j^^^jn,iiy n ^'^^ A 
6 2 2. l-VX-fiSi^— ^^'^ A 6 2 3 '^/J^ffi 20 
ai^tLTV^^o y;t-:^,7.-}j--4^MilXP A 6 2 2 
\Z,\%^ yii -fj7.:ty'^y fJP»:/p^''7A6 2 4. Ifi 

[0 10 91 m^'MMWQ^. hy y ^yXii— ^tco 

§ tr.. V >x&m^--^'^ffl v^Ti^j* vx^^sfijfrtj 

tcg»]^^ir6::^::^^J:oT Vy y^y^^y-m^\z. V 
y ^ ^y^^^%^:^-^^ Z.(r)y^(J)\-y y^y^ 
^y-W"^oofite^Si|£L. Vy v^V^::^y-m'^<i) 

(/yp{zio\,^X(r)^^y:t—7jy^:ty±yh'A IE fO" S L 'C 
t L/C. 

(2) SSB^JtlWcOSlj^Sft?^ 40 

±-r. m 1 1 i^^^^tj-^ c pu 6 0 8 p^x'^'Si&xnmm 

V/N— ^6 1 0'e7':^-p^fg4^{l::j^i^Ly;<j -:^/.y }^y4 
y< 6 1 2 \z.H\:tj ^i'i>:o.. rti-i'^ J: o T y r^- ->t' y Ky ^ 

5. y ;t - 77 ;^ y - W^I-'iiG» b^^- a cos W 
-f'iy^'y'fe 0 3 a y.T-— ;^.y-^-y— it 

. y ;r ^- ;^ y^ ftltP ^tiiEll . h Sl(cffi ^4 y^ § i:^fjfgj-h 

y:t-x!ymm^mMmTmi^n'^r^>mwMBi^ 50 
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tEll^*i^)5, -^LT$t>(;i, y-:^--::t'y'?| tiA^v^^rtf 

5 c y;^--:^^^^— h y :y^^y^3ly^- 
{-B^S'fjg^^/-iAtpr t ^i^-^^^ 5 i 5 ^^^^^ 

[ 0 1 i 0 ] C P U 6 0 8 I'tm 1 2 CO WyXfett 

xjf^^lfflyn^yi, 6 2 3 ^^dfji^^, yyXf^mf- 

"-^J'fl. ^^i-yxe 2 8 c7> h y -/:^yX.:^7fnjjyrtf 4:^0 
frr5;V-X"T?fc5o l^vX|}LBP|g«-^4l^!H]^6 1 

6 (i; . y Xfiift -ir y -y- 6 0 6 co ill i ^9 . y ft 

ss^ffi'-^^irffi^^r^c i-yx{iii-^^zVHR^r+. Mt/yy 

X6 2 hy y^y::i^\^f[B]jitt(7:)f-^^^(C5C+ LT<!:'V:)< 

6 10 (rfLl.:^j1-S« D/A::^ y/<^-^ 6 10 2-1 
::ti^hy y^y^Ky-^/^e 1 ii::ai:^L. hyy^ 

y Ky 'Y 6 1 1 ;0^T y f^rx :^ 6 13 \C I '9 *ft) 

yyXe 2 8^,|gtJj-r2)r ttcioTuyXfiEf— 

[0 111] .>:i5T\ \y>':^WM'^f—nUtmitLX 

fo^tt^fMOLT^^^ ^t*^yyX6 2 8 cr)fi®:D\ 
ML7ci1^SLco16:(c{^o-C N y :y ^y ^.>?7lRj(r.^e-t 

>##5yyX6 2 Sli: hy y^y^::ijrTi](cSiliL. h 
y y y :>^^^y — jf ^[i h 7 y y n yj3£5>/y5m5„ 
h y y ^ y y -ffl^tt-- y --{f ^i^jcIS B 6 0 4^ 
^L'CA/D=:£y>''^-:^ 6 0 7 i^A:/J^tlTV^67t*. 

-^r^'^fi'M^C PU6 0 8T-^-::::->^t'^*^^^tbc:*:6o 

[0 1121 ciCT. y :^-ijy^-7i^mMx. y.t- 
:^:^'^—yi^K'A-y'i^y hW±^)MM'r^c mM-i-^^ty 

±y hm£uy :t-:fy :^:^'y± y h'-^mmm^Hx~^m'i- 

-t(D^'y^^ ^Mlfefe^-^sv^xy^ — :fjyyty±yh 

hy y^^yy^^y-tlf^i^iLAitS-^^^^o 
hy :y ^yy^^y-SjfSftAfi(O0f^SScO by y:^ 

y y -ffl-^Silii ?r ^^.i- 5 t # y ;t - :^ rA ir y ± 

:y (Mk^U. [KI20 (D) (7) c > d 

W'ic\cm2y :4--ijy:ty± y V^'mmbi'^,. 

{(} I I 3] <!k\c^ C P U 6 0 8 R F^'P^fMi'^^ 
^m^^ 1 4 5C)A;^4'-Wi9#X.SW6 2 960 (a) lit 
L. '^t$^«^^R^9iry"^^6 0 3 bi:HtSft-r^. 

5fek:^R^fc^ 2 y y^-;/7y ;^-yy y h '^'J$i^t5ElF^{c*5V> 
xy :^—ijy.:ty^y htt^:#rHlll^-pI5£:^.. #112 y 

::y'e. m?>'mmmftmmfs:-yjmxm'Si(omm^ 

y h{lfi^*fc>Oo ynS::^y^^-^ :y IMttEtfeSBR 6 2 7 
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[0 114] S/t. RFfflS-feS-^^^^'Rl^gcOAyj^r-e] 
^:)#x,SVV6 2 9cr; (b) MtL. Um^-J^t^Vi'^i^ 
Sf— 7Ki^yf-6 0 3 aK-ffi'^-rSo UXI. % 

-t? :y h flS ^' * . :: ^ :7 ^ :y h {6121135 W 6 2 6 10 
[0 1. 1. 5] ^5 LT. *§:iA^C7)K»ii#i|it^*5VN 

6 2 7 /i'-^ ?:>i)^^>,'Ji L/httSr :^ — y'J xyu— y iCplJSPf 

OK-Hit)^r^c D/A:=iy/^"-:? 6 1 OfJ:. CPU 6 0 20 

-r^-^e 1 2(cffi;^j-r5o y:^'-fjy^ Vy-^^^^ 1 2fi. 
D/ A r3 y/^^^ ^ /J. ^ (^.ff (ct^ o T ^ f - - 
6 1 3 d^^fc^rSfti-o T^^zl:i1":^6 1 3jrJ;oT^ 
ti >X 6 2 8 {llgSj j!? ti. y 'A' -:^J y ^f-7^^i^m^^ $ 

e 5 i 5 - * ;^ -y— #>)^Rtf1^t^ 6 o 

(3) mQ^m^¥f4imi^ so 

z. (dM^ V > T . IS® 2^t/S4. - A t'^^m t 
t # coy:t-:^y^:ty± y hfiSrfiJ;^'rs -r 

\c t ti^ y X f — ^^||^ TT:^ ^ ^ . 
[0116] 7 ^IKM] 
(1) ^7*ijfi{^ico#FTi<: 

a? 7 ^}feM^«.i$.('c:ov>T. 1 3 mm 1 4 ^-^r?. l 40 

lai, 1^2. ^4. 1^8. [^|9, 
HI l^tN :4^*^)i^^>ii. tit^^^r^t:. 

[0 1 1 7] m 3fCfcV^T. 7 0 1 ti^X'Y:^:'/^ 7 

0 2 !i:7t^-y K\ 7 0 3 a (- j:-^— ^I^H? 7 0 3 b \t 

mm^}^M^)-'^y-^X^h^Oo 7 0 4fi:nzy^-1^^i)^g 

it h yy'\> y 5' ty:^—i:}y^~'r.-j 

lii L . 7 0 5 A G c ESS, 7 0 6^1/ :/Xf4Hir y 

ii-. 7 0 7f^A/Dri>^/N— 7 0 8riCPU. 7 0 
9^1y^-^-:J"e&2>o *7c. 7 1 0(iD/A:n>^/<^^^ 50 
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7 1 ltih^:y^>^^K7-r^^. 7 i 2\±y 7^ Y 

^-f/^, 7 1 3 i'3:r 7 1 4 j^iR p.j^r^^tg 

1ig^ri:^[Hjl?§, 7 1 5fiE«ff4^lH]S&. 7i6HvyX 
{i[W:lS^ffl-^d:.)5g[HlK. 7 2 8 {:i>(tt! >^X'efc 5 , 

[0118] ^f- . 1^ 1 4 J: 5 ir, ^ ^i- y 7 0 9 
Mf-i. vXy-^^:/t=2 ^^^y A 7 1 7, :7:t — x.:t:-7-ir :y 

blRfflteXn^yiN 7 2 0. /J^^iiay^n ^^i^ 7 2 

1 ;65tnj*$ixrv^6o v-:^7^A:/n^^yA7 l 7['C!-i, 

Jie8i)^ij^7 1 9m^m&^i\^x\^^^. f-->K*Of?axu 

:^^^'7i^7 2 \ yir — ':^y-^—yf^Wkny/u^'yJ^7 

2 2, ]/yXf4tti^--:^'M;aXP^^'^i^ 7 2 S^/ZSia? 

{/ym^ccMffisri^. y y^f-tyji]=my"vi 

7 2 2tcrj;, :7:t-:^:A::>]-'7'tr r/ h.i;n^Xn 7 2 

4. mmmkwmw^fuy'yj^i 2 ^^^if^wMt^hx 

\-'^o ^h'X. y:t—'^y^iry±yVtmXu'yyJ^^7 
2 4 CO Wi-J ^) fc ^) . :7 :t :^ .7. .:t y ± y V fift tBtt S w 7 
2 6 . :7;^— y^7^.::^-7/ir-/ ^^^ItEtS§BR 7 2 77r^lEtt^ 

[0 119] ||7:*M'C^11. M-^t:^^-A/^v'a^:^.>7:^^ 

-i: I'C: S ;^ f;. * . ff^^m ttj::^i,^t^y 

:t—y'^y :ty^^ y h . "h y y y X'^ y —\n^M% 

(2) ;^7»M^7)t!jfWi^ 

■ST. y:t—1oyyry±yV\Ko:)m)]Mfl(DfM'^^. 0 
1 3:^t;@ 1 4Sr#figtooUi0^1-5c E^^]. CPU7 
0S\^iyy-y-2^yr-iy^yJ..7\ 7^^tTi'^, v-^^xi^ 
7/a^^^A7 1 7\ca^ nm^^^y'A y^'^mm^yir 

-ti'A-jry^y V'\m\'mmh^^7 1 ^^mi-r^^o 

^-fi:l^S^5i^'CV^6c. r4'ii;ij;oTC PU 7 0 8 i':i7^.:;^--- 
:^.x:^-77^? >y y\m\'my^'p^'/yj>^7 2 o (Dnff^mkh-r 

[0120] C P U 7 0 8 I'Xyir — y'O X Ky 

7 1 2tc:i^SXf:3:igia«:iS^ML. ^ 3 :^S0iJ i: ip) 

tr--i^(7:)SI^)tSrg)M-<()f--~4^"f->f-7 0 3 ^t-hn 

^^ii^^o y ir — i^ y-^y — ^rr^iy^y^oh. Vyy^yV 
-y—m 'rr^WXy^l^y t # ^) .J: 5 J^^jtS. 
[0121] -^5 LT, l- >'X{iEt--7^^^:;c>'^C^- 

W^'^ § n r. ti :c .1: o T , JJ't; u yXi 2 ^^itVy y^ 
yy)j\i^\'xW^]L^ Vy y^^'y^/^y—m'o'\z V y y y 

y ti^f^^^^i^mi^o N7 y^V^:xyHl?'(lA/D 
:n:y^<—^ 7 0 7 ^l A.;^ ^ tL'C V ^ 5 fc^^. ^ COStS^-C 

pu 7 0 ST^'-^T^r. <!::;a^Tiit^t ftSo ^i:::'^^^- 

--x7xf-^ mc:ty±y vmy.i:Mm-yj. wm-^^ 
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V±y VWJi^. y:t — 'M::^74~y±y h "fulfill 

±y hiU^. y:t-:tfy^'A^y±y hi^BWMWT 2 6\z. 

[0122] |f:fjfl#(- . /c h y :y >^ y -•ftl*!^ 10 
XU(Dm'mM-^(0 hy y^>^:^^y—in^im§ii:m±'r 
'6t^oy:i'-fjy^:ty±yhm^>^^^o '^B. 

[0 12 3] (k\::. ^K>k^>fty:t-i:jy':^~y±yh^ 
^mm^^r^m-^Xy y^:ty± y htt^^5>LT^ 

^>m. r^tl^:^y± y hfiiatt §BR 7 2 7 

[0 1 2 4] ik^^ ^m7mMm(r)im}V(r)W}V^i:Wim 

T5o CPU? 0 S^:J:v;xxA7'n^yA7 1. 7^*tT 
-rSc 'yy^yJ^y''v.^^yJ^7iio>-%\^\^s 

nxv^-So ^-^^im:&y^^7 1 9 icio-cf— 

?iyn^^^yi.7 2 l:^^*tT$tb5o rix};ij;i9. CPU 

7 0 8rj:y^;^ — ;:?y"r-i^^f7 A 7 2 2n(r)y:i — 30 

i'jy.-^y^^y 'r- iPlf:'/ p ^ y a 7 2 4 ^^^y-f -5 o r: ti 

{S fiJjfl^ ?) V Ml #11 4^ X S - t * W ir 1 71 <^ # 
. y ;^ - .X :7 y b m^lMM R7 2 7t-^h Wi^ Hi 

[0125] :i C P U 7 0 8 jl. ;^-7^t y h'^gjh 

D/A^i^-y^-^^ 7 1 0(-fi):^-t>5. D/Ar^^-y-^-^ 40 

7 1 O^t. CPU 7 0 ^'/j^^h0^m^-^:T^'^ 'fm'^lC^ 

ft t . V ■ — y ^ /<7 \ 2K Hi f <5 . :7 ;r ^ " 
^■vcvii-^ r ^ 5"- ^ ^ 7 1 3 {:ymM^mrt. r ^ 

■f-.zoi-.^^i' 7 1 3 J;oT>?t#3l/>'X7 2 8 tllKfj S 
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(3) -|il7^»|^7-.iR^*:^i:^ij|l^ 

y ;r - :^ ,x -9— y'^afW*!] WS-^^r ^ ^5 

7z^\^^, m»M(^')^-y-mi:>U(M^^:itfAxt6, ^ 

Wet t9 fc*^ij-e&5o 

[0126] [^8 SJSfiJ] 

(1 ) m^mtmmm% 

:7 — >^ x x 1- ir — .-^v/ x x" (c. .Jp i - 

[0 12 7] ^S.5i»]^)W,i:jfeMoV^T. [Ill 5RVm 

1 6 ^#K^LootaN/^T^, 7i^o, 1^1^ 1)2. ^4^ 

[0128] 015 (Ctdl'^T. 801 fl.7fex y^7 . 8 
0 2ti3t--x K'Cfc^o 8 0 3 a fltl®bf-i.4^^ir>^ 

y y^'/m^xm]^^.fcmm^^--^^sm%m^ 

i-^^^1-5c 8 0 3 b ('-J:fWS"^^>i& 5 ± y-^'X. y'y x 

8 0 4^^^X-{S-^4i0Sc^{t, 8 0 S^IAGCES^^. 8 
0 6 JlA/D:=r>'/<-~^, 8 0 7f^j:CPUs 8 0 8 (-1.7 

8 0 9 JID/A r:^ SlO^^Kx^y^. 
8 i 7=f'::^:^ — ^Xh^o 8 1 2riRFfg"^S*M 

r cOiS^co tr — ^ fit <^ /K h i^jl §r — /i- K U . 

S^mM^^m^. 8 1 4(i;x^t*^l-'>-X. 8 2 6i'l^ip:gfe 

[0129] 016 ic^ t J: 51::. 7 y 8 0 8 
vx^riAX"r-i ^^^y A 8 1 7. '[y—^-'MWrfv^-'fy 

A 8 2 1 , X::^ -i; X;^y-ir y hflSSyAlX°n :/xiN 8 2 

0^/j^5BJi5i!5:^XTl^6c vX-rAx"n^'xi^8 1 7 \Z 
kt.. X;t":X7Xx-X-i-:y h ffiStelg fj-tf^-f^ 8 18. 'f — 
n^^^mMMi^'T^S 1 9^x^^E5*5i^TV^c)o ^^—^^im 
y'u ^'yi. d> 2 1 trcix^ — >^Xi^— /jc^gix^u A 
8 2 2 ^yO^ffiiS tlT 5 o ~7 -;77 X - ^K^^lilx" p 
^Xi^ 8 2 2;::^1. X;^- — :;^X:;fy-P:y NjiOff^n r^^x 
i:^8 2 3. ffiffi««M»M^ffl:^^n:/xi^ 8 2 4^z)^|ria 
^^iXTV^O, *>tX:^--7;X7hX-l^x VW$-'/u^y 
8 2 3 Oj^^ffC)'^^^. y — ;y Xi-Xi: y IX|fiE'Sffl5 8 

2 5 /)^tC'titiil!c> LT*fcf*-^tlTV^2), y .:^- — :*'X:t y 
'Ir X hteM/Ei:7'p :7'xi^ 8 2 0 tt. X;^--:^x;>-Ttc 

i:yt - jjyiry-'^yV flfilfiltSP tc» $ y ^ 9 

xhy>o 
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[0 13 0] Sfi, :7:i'-:^^'Jry^.y hi'n^yn^^'y 

(2) :*8*l:W(7)fJ]M^infl 
[0 13 1] iBS*tf-A;avg^i^>;^a J; 9*7;^- 
X n tlbo S ftSJ I'- ..-i: o T * h iifc 7 ;^ - - .x :t :7 

[0 13 2] if^'^mo^mw\i^mMn^--^\'^xtmrr 

CPU 8 0 7 ^. 8 1 7 ^:^fT 

#^8 1 S^getr-rs j;5^-iEil^^^^TV^So rtucj: 
-:>Xyir-lJy-:ty^^y hffiffli!:g:7^n A 8 2 Of/fi 

tij^ii-§o y:^-idy^^ty±y Y'm^'my^u^^yi..d> 2 
0 ic«E^F^-7f:i-fF:l;a5:/p ^y Ms-^ivx\^^, 
[0 13 3] :ty'^y hflfi^oW^fefl, y 
(Dij^i)^^ |c Jo V ^ T . y .-^ - ::t7 ,x y f P ^jn^r 5 

n5 R F fl^cDSiligcoSyS^fT 5 ^ > J; o Tff 9 « 
[0 13 4] Si^. «j3*jiWTmMLfccoi:|r^]«Jc, 

5 R F ^ |n|l« 8 1 2iCj;oT. fE«tf- 
A :i ^ b 4^ i5 ix 6 R F fl S-4:K^iA 

[0 1 3 5] y ■^-':)o'A^—7^^ry--y'\z:ty-'^ 

-ldyiry±y V^$mmnx'&^^^^^ z^cot^o-) 

:£.^ic/:) H ^0 R F 11 ^ . ?rfTo 

fe. rtiJ: R F ft ic jfc ?, t # (;:) y 

y^y^'7i?-/ htt^**^. rtl.Sry'::^-— ME 

[0 1 3 6] ■^mmom^:V(r)W\'i^^m\'^-^o 

i^ ^-f-S 0 3b y-m^*.*^Kffl:8 0 

A\z.7\t)'^i%h. ^y-m^'^fmim.^ O 4fiy;^--:5l; 

y-fW-^^j:. AG ClE|gg8 0 A/ 50 



#W¥8- 8 3 4 3 1 

30 

8 0 6 /Mf-f-ft ^ ix. CPU 8 0 

7^;i7v^^n5„ 

[0 13 7] r6DJ;5>fcitjS^#<!:S;$=B^S]f^^l@^ 
C P U 8 0 7 fl, v-x^T- ATn ^^^y 8 1 7 §r?*tT 
v^Xx-^^T^^^^yi.8 1 7 fC^lli— /J^^^fflgSA^ 

^8 1 9^^-^mm§ixmr^ti^i.o'icm&\^xh 

f^-#*LLJiei^-^f>8 1 9 ('1. 7t^".^^3l:/n^^^y 

i^8 2 1 '^mm^'^^^xh^, ti^oT. ^f^aay 

n:^^yA8 2 111 ^Uf ^^PlT^tr ^ ii^^ ::tt^-J; 

i9 . C P U 8 0 7 rj:, :7 ;t X f-^-TK^^iiffiy n ^^^'y Z> 
8 2 2rtcoy;r— :*:x:;^-yi^-/ hJn*"/n^yi^8 2 3 

^*W'r5o cpu8 0 7rj:. ifmmm^mv^^xh 

[0138] ^5 ?.i'CC PU 8 0 7 II. m«fRW»:7"n 

^yA 8 2 4jrt^oT. v .X:i: y-fg^Sr^^3^[|i 
n/'Ar^ y/N--:? 8 0 9 :'^d:',;^]^r^o D/A 
r:^ 8 0 9 ('i. C P U 8 0 7 f)^ hCOm^'^Ti-v^ 

:^MB-^^-*»L. Ky>f /^[ElK8 1 0!':im.^i-5. Ky 
^^05^ 8 1 0 ('1. D/ A ^ 8 0 9 ;0-^ cT) jS"^' 

i^StoT. r^5"r.ni^^8 1 l[c«^S:^#t^t-5o ^ 

tb:-::J:9. r s i i ii^^^ju^-xs 140 

[0 13 9] H-4if]jt^^Tfo^(7rT:\ y,:^ 

-i3yjV—rKnLX:^'y± y vm±\tMW^i%tv.'\ 

L/^>L. ■7:f — 7]^ttff^l:f-i.^-|r>'ih8 0 3 

[0 14 0] m^. m^mm\\z:f.'6. -^mmmtm^ 
mM'^-^mm-r^. cpu8 0 7ri. 'yy^v-j^y^u^^y 

i^8 1 7\r^-:>X'/ti^y 2>.^^h. ^^t^K% 

4^-6^/^(1. yx-ijyiry±y VM%^f^VyMsS 2 3 

^^tt-f-^ F^-W'-efe'So C P U 8 0 7 (1, *gg;i;>tn$S 

8 0 S^coy :^ — 1dy.:ty~^^.y hfitlEttgl^S 2 5 J; 

m\yt. -n^yir-ijy::^^y-\n'^\c)mrr 
5 . y A- -iJ:^ y ± y h iSMttM 8 2 5 . ff gHjffl 

mz.^--,XM^)^.^rifz:ty^^y h ftt^^Effi ^ tlX V ^ 6 o 
t^oT. c PU 8 0 7 icAyjBti-tyTi — ::^.x:n:^y-ft 

[0141] c p u 8 0 7 j^,^-y-i^ y 'r^mf±tmM$h. 

8 2 4KM^X. &fflM«MfflL. D/A^>-/<-3^8 

0 9 D/Ay^^^ y^^<—-^lt. C P VS 0 7 CO 

ii\:^Ji:ri-^^m^\c^m-^o Ky"f/^0£g8 1 0^1 

D/A-'yy^—^ 8 0 9 COttl./jJ-tA£o rT:^'f-r.-:r. — ^ 
8 1 1 {ZmWi'^m^ni-^. Tci^f-- a:^.^ 8 1 1 i o 

T^-^iu^^Xs 1 4^iif\/.y^in^::x1-LMK:;'j|-5^ 
is ti . y - yj y -j^- - mmfiiis ii <5 . .1: (O 5 . 
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[0 14 2] .**}fe{^JT!-^. y^.:^-.:^.x:4--7"1?:y 

S f jiJ;^ ffi.fiS ^ > o T V ^ ^ /D\ y - 

7 ;^ - y^; ;^ ./w- i Ppi;n L . ft :7 ^- - ;^ ;^ ;^ y 

(3) ^8 3iS£#iJ{;i#^/^a» 

h^'y~A' — y'jy^/i^—yl'CffOJ\]'t6^ tVcX 9. 2o(7)b:^^ 
- A (7.:) PmI ('C5g^t-5 1 4^ o TlS^-r ^ ^ 

[0143] :m9 mmm'] 

^9.*5fe'Mf7>*l^^Jcov^T. Hi T&r/Eii s^jiv^r 

f^aj^-r^o 4^fc\ mi. 02, ll4^i:H--^»c?.)§f5> 
[0144] 9 >T(':i. 2 oco b:^- A^ttS 

»hf-i^7^^^a^^fe>7:^§ J; v ~^y:^-:^J^:ty± y hijS^ 
J; 5 ^:^y :^;="-:4-'7ir-/ hi\S,^y x—y"^ 

y'K^m-t^o 

[0145] mi 7 I'C^dV^T. 901 y -// . 9 

0 2('t7t^-^/ K. 9 0 3 eim^^—J^^^y^\ 9 
0 3 b tttt^gi5r^IRi9^^/^irTfo^o 9 0 4^1:31 v-f^ 
^■±J$.mV.'^\ h y y 'A' > i^f^ y --fa ^-^ <^ y - y --^ 
y—it^-^^'^hili^^^o 9 0 5 rj:AG ciElK'e. -^yHs 
^t/-)?Mffi u^./iyr)^-~-m^y'^ 5 i ') tcSbfl^i-So 9 0 6 

*5 it ^ jia ^mmn l t m ;j i- ^ o 9 0 t^-^a 

X y — 'f ^ ^ u V xfi: it 3^ MfB" 3' ^ % 7 ' :^ />1lg ( - 

'rMs^My:^}::^nO:, 9 0 9 u./ ^ ]) 9 10flD/ 
Ar^^'-^^-rS^-efo^Oo 

[0 ] 4 6] /c . 9 1 Uthy y^yy" 'f^y 

9 1 2ityii — :^7s Kv^< /<[H]^-e&<5o 9 1 3Jt 

yX9 1 4^iBiJ]-r6o 9 1 5{±RFffl-55'tl^iH^^^[H:i 

i^§'e. 9 1 6riti2SS^fe0^'e&^c 9 i 7 auyxnL 
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3 o^±-5j^#x.swt. 9 3 1 Ji'rS$8l%^]&'9±:/f-9 
[0147] $ ir., HI 1 8 i^/T^'^r i 5 y< ^ y 9 0 

9(.if:i, v-^v^AXp^^^yAg 2 8. yi —:^jy':ty± 
y ViM9\^y^\^ Xy a 920. '^--Tr^^yti y'y a 9 
2 1 ^Ti^BSa^tLTV-^So v^yy^AXn Xy A 9 2 8 
ft. 7:^^-:^X:^yir^/ htta^fi»J^^9 1 8. 
:^$!L3lJBli]^'^9 1 9^;0^fS34^^;riTV^?)o -l^-:^^^^LM 
10 Xn ^^^y A 9 2 1 i'r.{t:7 — Xf— 7j?^(n,3iy r-i Xy A 

9 2 2, t/^^XWSi;^— ;K^L3:iy u Xy A 9 2 3 ^fj^td 
i^^$tlTV^5„ y;t--::^7Xi^-#^JflXn^^yA9 2 2 

{zit. y.:^-~:^/y;#-yir:y h.t}p^:XpXyA 9 2 4, 

ftia«s»^^ay^nxyA9 2 ^m^m^^^ix^^^. 

is {z^ y y^iry± y hioffX'n ^y A 9 2 4 

^ ff 6 . y :,r y :^ - y ^ y h fiE1f f 15 W 9 2 

6 . y - :^ y ^ y :y h fifi'S'ti^R r 9 2 7 /j^^ElttSfeJc 

(2) m9*»Mtoft{1^tJir^ 

20 ***0t|(7)f]fl^^. 01 7;^l/0 1 8 Sr#BS Looff.?!^ 
-r^o CPU 9 0 8('ti/yxAy"nXyi> 9 2 8 

?r*frr6o S/y7^AXn^yA9 2 8icft, gSr/:)^ 

y - y y K itay -% 9 i 8 fj^ r ^ n ^ 
j: 9 i'r.XnXyA^^nTV^^c r.n'ly-.i:oTC PU 9 0 
8{ty;t— X7;^::<^yi^y hjifflij^^y'n :^'yA 9 2 OcD* 

[0 14 8] y ir — ^)oy^:^y'^y h jjfSJ^Xn Xy A 9 
2 0 CO^tTS-fcV^T. C PU 9 0 8 ('tiT. H^SX^l 
30 SgaiR»l-D/A-'=iy/<-~^^9 1 OfCtti;tft-^, D/A 

riy/^^^,^ 9 1 0 fixy^:^/HiaT^^TS$:tL/cy.ftisy(y 

ftrj:y;4--->^7y Ky -Y/^9 1 2 i'r_J:oTT^f-.^n:-~^ 
9 1 3t^Pntp$i'i, >(titiyyX9 i 4 7)\)tte:tri^(^ffi®i 

::^o>#, y ^-:^y^y-ia-^J1^4^i^ -a 

cORWit^STti-^^'lf aa^^^Mk ^9 i?yf- 9 0 3 b ir^h^ 

^c^n. y .:^--/yy:^y-w-^-t Lr S't^fS-^/o^^if 

::^yi^ :y h Hmt5Iffl^*^^o ^9LT$t^C. y i^ — 
40 >i? y ?l ^iAc^A^'^T 5o y ~A--):i :A^-'^\jv-y^t^l^ ZX 

y ;^---y y >t^/o^/o^/^}^o > . y y ^y^^y^-'is 5- 
[ 0 1 4 9] y y -e. c p u 9 0 8 fi vy X^tmyy^ -iXi 

^a:/n ^'y A 9 2 3 Sr*ritJji~5o l/>'Xf;mf-^ ->o 

(1. x+fe y y X 9 1 4 (D V y y^y ^ImiiiM-^MWf 
§ jy- yxhh. yy X{S:@ia^W -H-i^ipM 9 i 7 

ft , U y Xfv.gi^ y f - 9 0 6 (7^ ^X.'O . Xfe ftfig 

|giS^^(Jl:/jTS. yyxi.ytsss^fa^i±. *ttjyyx 
9 1 A'ifi'>y y^y^lin^y)'^l2yM\..xE(r^< h 
50 v^Si2:Lycv>5z)^4'i§iy cpu 9 0 8ttyyx 
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:zi 9 10 icmtj-r^o T)/ A=^>^<-~^ 9 1 0 

a:ini:hy y ^- > K y 9 1 1 \z {il Jj L . h y y 
^ly^^ Vy-< 1 l(DW^tji}'^T^'f'::^=^ — ^ 9 1 Sir 

pp;jn L y-c ^t^a^^ * tie o t ^fi-r . 

[0 15 0] ci^-c. 'm.ti.xmmfiimM^^m^ 

^-y-\t^\^ Vyy'/i^\^'^i&'Mmix^. Vyy^y 

^-y-m-^ltA/D:riy^<^^ 9 0 7 \CAtJ ^H-X'^^ 
^1zJy^ ^:^:0}Ste"SrCPU9 0 S 'X:'^^^^^^i)^^-m 
tfi^, z.':LXy ^—i^7.^y—i^^\z.~^y^^y hmffiSriP 

it -5 . -7 r4~:7ir :y h {(('CM^r o h 7 7 n x 

[0151] 59 . ^m^.Mjrmxm\^ybx% 

^9 h 7 7 ^ >^ 7 —\t^(nm%^^i:?f\'~^o^W^^mc 20 

<7:>7;r-:;^:7xf-7i?-/ SttcDracDt5H?riffc('C:S 2 7;^- 

-:^7;t7i?:y VWmmhx^. 

[0 15 2] i^feir. RFjf^fitS^e^:7|l]K^9 1 SCOA 
^J-^. 'W^lf ^flXt^irV-f-g 0 3 b(7Mi-^^M^9 3 

1 T*P» L . S W 9 3 0 6:) ( a ) '^^ jW^ 'C*D» L 7t fi',^ 30 

RFM-^Sts^^»:i^:i?j:5t#t07:t 7 - 7 
7 P«^*fe5c ::tb^7;d--:^7::t7i?^ h|fgE'lt^|5 
R 9 2 7 (■r#-^iAtp, 
[0 15 3] ^ RFiH-;-fe*i~^"^fH]gg(7)A;^^ 
IBSit:^— i^^S^'^0-t^-"7l?^fe:>f- 9 0 3 a tCSW9 2 
8i7:) (b) SrfrLT^tferSo r.r.T\ S'C^ 40 

7C»2 7.f-:t?7A7l-;y h PlSJIEffl ^T 7 - 

;t/7y|~7ir:y h «^r$j- c^it. ^SJ/E.fetCfci t ^ 7 
:;^7;f7ir:y R Ffa-^-Seiriyg^r So R 

F \t^m^±^^-X tfi^t'^ (n y — 7 y y V -fiS 
t->R^:). rtl-^7;^ — *7syr7ir:y hflSt^tttPW 9 2 6 

[0 15 4] ^lco> 5>t^SjjfH^mJSi: LT. *,SS^5':>t£ 

uikxm^om^^^. lai 7^{/[^ii s^rfflvvrtf^w 

H 9 0 4 A^J $ iX ^0^7 -ffl-^'^JtSft 9 0 4 ^i: 7 50 
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>'j 7 7 — fg-^fl , AGCIn]S^ 905 T iHffift tl /c 

PU 9 0 8 i.lA,t)o^tL^, CPU 9 0 8 ('1^/7 -7 7'^ p 

X7-^ 9 2 8 4r:^ff-t"§o 77x^7^0X5^^9 2 8 
Eif— ?K^SfiK)^^9 1 9 7^s AEP#RB^[5ST^tT^iL 
6 c]; 9 i 9f^ii^ 

-4?tolXuX7A9 2 1 ^e»]f5^^"e&'5o Sio 

7K4!LfflynX7i.9 2 1 ^l-:gH$r^^rFgpiT^*^T 
[0 15 5] ^.tl-i-iO. CPU 9 0 8f^. 7;^— :^J7 
^^y—yf^^imxfn^'y 2 2\H(Dy:t-ti:^:ty±y h 

M%-:fr2^yA9 2 4^*tTl^6o :i tUc J: o r^Stl 
ri. m»mi¥^^y y^:ty± y biBis«S^w9 2 

6 hm^m L /cliSSr 7 -/J x.;l'-7lcfp.ijp t . #^ 

»]ftfo6VMi«frn^7;^-:^7;<]^7i^ y hjfitaltfliR 
9 2 7;^^bff^!:Li Lf-f|S?r7;r--7?7;^-X^cupiO'r 
§0 $6^::CPU9 0 Sfg:, ::t7"7 :y hiiS^O^W^^nfc 

7;^— 7J7aiy-{t#'^{iffi«fIi^»fc^ffl^^ X7 A 9 
2 5 CO^tTl- i o Tfiffl ftMt^SQia t . D/ A :^y^-^ 
9 1 O\^mt)^t^o 

[0156] D/A ^ 9 1 0 C P U 908 

t^hoM^^r^u^mmcmkL. y:^--t^y^ K7X 

/^9 1 2 7>^-:^ 7 K7^^^■^9 l 2fl. D 

/ A^'>-^<—^ 9 1 0 7if^?.(Offi-^(Ct^oT, T7f-::^«:i^ 
-^913 tcmgS^rttlSt^So r 7f'::^:x.-^ 9 1 3 t 

j:or.>ct4^5 1^7X9 1 4rj:ffil!)$ft. 7;t-X7 7^^h-7|? 

7 :^#ft LTV^5ri:^rJ:^7;r-::^? 7 f-- t^?^^ ig 
,)^!c;^tt?)c iiJl±c^-)i 5 |:iLT7;t— :^7;v— X{::>(tL'C 

- A 7^v#:«ftM^:: g S 6 .J: 9 7 7 - :^ 7 }7®]f1^ 

- 7 f — /K/j^^ tlj{1^^ 6 o 

[0 15 7] ^mrf^lXri. 7;t~y^7X7^ir :y bit 

ir. ^7.7^ i.M«]fl#^X7 7 7 e wm^^^m 

1*^ t o T V ^ 5 7 7 /i^-'X^C Jp W+ <5 7 -t - 

cj^)xmfii#iJ$a^ c^j^is^T^ r t \,^m:x 

fcSc »4:!feJti^ic.KLA:.]:9(:i. 77i-— 

:^7;r7ir:y bttlCltSPW > 7 7;^-7^!r ^y bS® 

fflSR$:-i^^t. 7;^--7?77--7i-:y h ftfSteBW7 (ISr!^ 
b"— i^;^v^'#£>;^^ 5/i'^:7^— ::>?J7:t7ir ^y b fiSSrfo 
b C ^) tci® . 7 >^ - ;^ 7 ;t 7 iiT :y b tCSifE R 1^ fiS 
!ihf"i.:^v^#l>;^^ J; 5 7tj^7:^~^-:;t^7::t7i-:y bfiSSr 

fcby^/n:^6fd»L.T4o< , Z.^\.\Z.-^-^^X . Wl^m\aiy 

A - i^y^-A^y-^y b f(S1SSl5W^c.i¥: j^S^ § tifc 7 - 7 
yb7ir:y b Sr7;^' — Xyl^-Xtvippijn L. I?4.0^tc517 

:t ;X/ 7 X 7 :y b MfZ'lt §[5 R (^1 J^^ 5: tl /i 7 x - 7 

.X-7ir y V^y -t — y:)y/i^—^:f\zM1wtiv\iL\^\ 
[0 15 8] .7|v^/*0y~-e(l. ^^^x-J^iAi^mt 
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(3) m9mmmir^^7x<^^ 
- ^ tr- A ^ ffi V ^ T tT 5 K a V ^ T t . mm 

tr„SEit^:^^^---A:^^#:^;t i 5 t^y y^:ty±y V 

10 15 9] $?:>Jc:, H:4^Jticfl'7:^--;ti;^f--;i^Vv^- 
[0 16 0] 

[0 16 1] ^jyc. -W4y.^^:7.^->,:^,xf-^7^^-S^;^.5.t§ 

T . (D 7 -X ^ y ^(r y h f^ljp t X y 

[0 16 2] WM:9^xy:t-ydy^-7^^i)^n 

^ 2)m*S:c^)ttfBfEif;B4^SaC0J#^. S4^BttCjoV^ 

[0 16 3] *Dx.T. S4^:^Xft|e®3^T^y';>--':^,xf^ 

4i3*/^C^ie«n#{- fcv ^ -r ^ s/iiR^^^ 2ili^tG»n#ffl (D y ;t 

;^ .X :t -7 ^tr :y h IgJ-h ^ ^ tL-^tLf^^P L T ~7 ;t - ;^ x -f^ 

^J.t<Jjy :Jr-iiyi}mix^(rjX. %M^y V^)WSM]E 40 
[Eii®coffiffi:^;;:a5i?i^] 

[Eg 2 ] :*:-MfJi^(^'lt^ft3E»S^feSS^?^m 2 

[Ei3] Il2*ii«{::ffi^1-^.p^^y coyy h^^oiTW 
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[[114] *«?^coff#B5»Hdt^a^m3««(Z)«MSc 

^ Tf-f'fv- y 'y^W^Xh'bc 

imxh^. . 

[ 6 ] 7^ ;4- >^ 7 {,? ^ > y ;^ ~ /7 X T ^ 5^ 

[El 7] mA'M&mc^}^-^^^'^]) (oyy Y^=^rm 
fimxh^6. 

[ IKI 8 ] ^4 :t'tt«§rr ^ P ^^^lH]Sg{r.T^3l Lfc t ^ 

:/n y^/MXh^^o.. 

[Hi 0] »5**ft|^-ffiffi-t-^y^y (7:)y:7 hr>:rr 
[011] *|g?^coft$ISSM-^fe$?So^6 

.i?ScSr^^f :/n ^y m^efe^o 
[0 12] ^6.^»ji]i::ftffii-sy--ey oy:/ Kr;7:r.T 

[lai 3] ifwm\mmmn^MB:om7 wmwm 

[1^1 4] m7mm\c\$,m'r^/^\}(/yyy v^j:^r 
mfmxh^^. 

[Bii 5] ■^mm(rMmmw:mm.(r)^^%mm(rm 

[1^1 6] msmmM\mm^r^ y ^ ]} (j:>y y V ^ 
mfmxhzoo 

[111 7] .4^fgn^(/v[ff$KEftS't^{S(^^9*ffi0i|(;>« 

!^ y y MXhOo 

mf^mxh^. 

[[12 0] Rl^Mg*igltiSfeSV>tlh5^^7:¥>'y^-i:X-m 

^- *M (O fi- x f I ^ ^ * * 6 A' ^ a L B! X h 2) o 

7 . 10 1. 2 0 K 3 0 K 4 15, 501, 60 

K 701. 801. 90 1 ^y^y^y 

10 2., 2 0 2. 3 0 2. 4 1 6. 5 0 2. 6 0 2. 7 

02. 802. 902 7t^^ 7 K 

1 8. 1 0 4. 2 0 4. 3 0 4. 4 1 8. 5 0 4. 6 0 
4. 704. 80 4. 904 - x -ffi >3-^£/^^g 

2 0. 1 0 7. 4 2 1 {iffiW{S[HlK 

2 0 7. 3 0 7. 5 0 7. 6 0 8 . 7 0 8. 8 0 7. 9 
0 8 CPU 

2 2. 1 0 9. 2 1 1. 311. 4 2 3. 5 1 1. 6 1 

3. 7 13. 8 11. 9 13 Tyy-^^:^- — y 
208. 308. 508. 6 0 9. 709. 8 0 8. 9 

0 9 y - 1 y 
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201 %T^y^^ 




701 jfc'vv K 




MM 



30* 




200 




206 





























207 
C3^ 



309 



210 
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ims] 



214 216 






2J8 




220 
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-/u ^ 





301 AT'^J^i^ 




1^1 



301 it^ 7 K 



,1 



S12 



3U Ti'f-3.:i.— f 



313 

MM 



30t 




305 




ao6 








309 




310 














CPU 

































308 



[05 



315 




321 














322 
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[071 



4^1 




403 
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* NOTICES * 

JPO and NC I PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The information record regenerative apparatus characterized by to impress the focal 
offset voltage to which a playback beam is focusing at the time of information playback to said 
focus servo means in the information record regenerative apparatus equipped with a focus servo 
means complete the focus of the record beam which records information on a record medium, 
the playback beam which reproduces information on said record medium, and said record beam 
on said record medium. 

[Claim 2] The information record regenerative apparatus characterized by asking for the focal 
offset voltage impressed to a focal loop formation by predetermined measurement at least in an 
information record regenerative apparatus according to claim 1 at the time of starting of this 

information record regenerative apparatus. 

[Claim 3] In the information record regenerative apparatus equipped with a focus servo means to 
complete the focus of the record beam which records information on a record medium, the 
playback beam which reproduces information on said record medium, and said record beam on 
said record medium The 1st focus offset voltage to which a record beam is focusing at the time 
of information record is impressed to said focus servo means. The information record 
regenerative apparatus characterized by impressing the 2nd focus offset voltage to which a 
playback beam is focusing at the time of information playback to said focus servo means. 
[Claim 4] The information record regenerative apparatus characterized by asking for said 1st and 
2nd focus offset voltage impressed to a focal loop formation by predetermined measurement at 
least in an information record regenerative apparatus according to claim 3 at the time of starting 
of this information record regenerative apparatus. 

[Claim 5] The information record regenerative apparatus which impresses focal offset voltage to 
which a record beam is focusing at the time of information record to a focal loop formation in the 
information record regenerative apparatus equipped with a focus servo means to complete the 
focus of the record beam which records information on a record medium, the playback beam 
which reproduces information on said record medium, and said playback beam on said record 
medium. 

[Claim 6] The information record regenerative apparatus characterized by asking for said focal 
offset voltage impressed to a focal loop formation by predetermined measurement at least in an 
information record regenerative apparatus according to claim 5 at the time of starting of this 

information record regenerative apparatus. 

[Claim 7] In the information record regenerative apparatus equipped with a focus servo means to 
complete the focus of the record beam which records information on a record medium, the 
playback beam which reproduces information on said record medium, and said playback beam on 
said record medium The 1 st focus offset voltage to which said record beam is focusing at the 
time of information record is impressed to a focal loop formation. The information record 
regenerative apparatus characterized by impressing the 2nd focus offset voltage to which said 
playback beam is focusing at the time of information playback to said focus servo means. 
[Claim 8] The information record regenerative apparatus characterized by asking for said 1 st and 
2nd focus offset voltage impressed to a focal loop formation by measurement at least in an 
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information record regenerative apparatus according to claim 7 at the time of starting of 
equipment. 

[Claim 9] The record beam which records information on a record medium, and the playback 
beam which reproduces information on said record medium, In the information record 
regenerative apparatus equipped with the focus servo means to which a focus servo is applied 
with either said record beam or a playback beam The 1st focus offset voltage to which said 
record beam is focusing at the time of information record is impressed to a focal error signal. 
The information record regenerative apparatus characterized by impressing the 2nd focus offset 
voltage to which said playback beam is focusing at the time of information playback to said focal 
error signal. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the information record regenerative apparatus 
which uses record media, such as an optical disk, for information record or playback. 
[0002] 

[Description of the Prior Art] In recent years, it has two light beams, elimination and record are 
performed using light beam of one of the two, and the optical disk unit of a configuration of 
reproducing using another light beam is invented. Such an optical disk unit is indicated by JP,64- 
70936,A. Drawi ng 19 is the block diagram of such optical-magnetic disc equipment. In drawing, 
semiconductor laser 1 is the laser for record, and emits the laser beam for record. 
Semiconductor laser 2 is the laser for playback, and emits the laser beam for playback. These 
laser beams are dedicated to one package. Moreover, this equipment uses the laser of different 
wavelength for the laser beam for record, and the laser beam for playback. In connection with 
this, it shifts mutually in the direction of an optical axis of optical system, and each laser is 
arranged in it so that the effect of chromatic aberration may be canceled. 
[0003] Two laser beams serve as the parallel flux of light with a collimate lens 3, pass 1/2 
wavelength plate 4 and a beam splitter 5, and are narrowed down as the spot 9 for record, and a 
spot 10 for playback on the truck 8 of a magneto-optic disk 7 with an objective lens 6, 
[0004] It becomes the parallel flux of light again with an objective lens 6, and is reflected by the 
beam splitter 5, and incidence of the reflective beam of two optical spots 9 and 1 0 is carried out 
to the wavelength separation prism 1 1. The wavelength separation prism 1 1 passes the record 
beam corresponding to the laser for record, and reflects the playback beam corresponding to the 
laser for playback. 

[0005] A record beam passes the wavelength separation prism 1 1, and is led to the focal gap 
detection and truck gap detection optical system which consist of a convex lens 12, a cylindrical 
lens 13, and a detection sensor 1 5 that performs knife edge 1 4 and assembled-*die 
photodetection. Thus, the record beam is used for detection of the focal gap also with equipment 
equipped with two beams. 

[0006] Moreover, it is reflected by the wavelength separation prism 1 1 , and a playback beam is 
led to the optical MAG signal detection optical system which consists of an analyzer 16 and an 
information reading sensor 1 7, and is changed into an electrical signal. 

[0007] Next, actuation of the focus servo system of this equipment is explained, The flux of light 
received by the assembled-die photodetection sensor 15 is changed into an electrical signal, and 
is inputted into error signal generation equipment 18. Error signal generation equipment 18 
generates a focal error signal from the inputted signal, and outputs this. A focal error signal is 
removed in fluctuation of the amplitude level by fluctuation of the quantity of light by AGO 
circuit 1 9. Phase compensation only of the output of AGO circuit 1 9 is carried out in the phase 
compensating circuit 20, and it is outputted to a driver 21. An actuator 22 drives an objective 
lens 6 with the output of a driver 21. Then, the distance between an optical disk 7 and an 
objective lens 6 is moved, and it is held at the distance with which the focus of a storage beam 
agrees. 
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[0008] Thus, in the optical disk unit which uses two beams for record and playback, the focus 

servo is performed using one of two record beams. 

[0009] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 
example, since the difference of the focal distance produced by wavelength change of an 
alignment error and laser existed between two beams even if it can double the focus of the beam 
of the direction which performs a focus servo, since a focus servo is performed for two beams 
only using beam of one of the two, the focal error had arisen with the beam of the direction 
which does not perform a focus servo. Therefore, since the focal error arose with the playback 
beam when a focus servo was performed with a record beam, there was a fault that a 
reproductive readout error rate will become high. 
[0010] 

[Means for Solving the Problem] This invention is what was made in order to remove the above- 
mentioned fault. In this application therefore, invention of ****** i in the information record 
regenerative apparatus by the optical disk which uses two beams for record playback and 
performs a focus servo using a record beam The offset voltage applied to a focal loop formation 
is beforehand set up at the time of playback, and it is characterized by impressing focal offset 
voltage to which a playback beam is focusing at the time of playback and standby to a focal loop 
formation. 

[001 1] Furthermore, the 2nd invention sets beforehand the offset voltage applied to a focal loop 
formation at the time of playback as the memory on software, and is characterized by impressing 
said offset voltage to a focal loop formation at the time of playback. 

[001 2] It is characterized by for the 3rd invention having the configuration which impresses 
offset voltage in a focal loop formation, asking for focal offset voltage in case a playback beam is 
focusing by the automatic measure, and impressing said focal offset voltage to a focal loop 
formation at the time of playback. 

[0013] However, measurement of focal offset in case it is characterized by carrying out at this 
automatic measure at the time of a system startup the time of disk-swapping or when it is 
judged that it is required and a playback beam is focusing makes adjustable offset voltage applied 
to a focal loop formation, and is characterized by carrying out by asking for focal offset voltage 
in case the amplitude of the RF signal reproduced from a playback beam becomes max. 
[0014] The 4th invention adds the 1 st offset voltage to which a record beam is focusing to a 
focal loop formation at the time of record, and it is characterized by adding the 2nd offset 
voltage to which a playback beam is focusing to a focal loop formation at the time of playback. 
[0015] The 5th invention asks for focal offset voltage to which a record beam is focusing, and 
focal offset voltage to which a playback beam is focusing by the automatic measure, and is 
characterized by being the configuration of adding focal offset voltage to which a playback beam 
is focusing about focal offset voltage to which a record beam is focusing at the time of playback 
to a focal loop formation at the time of record. 

[0016] However, this automatic measure is characterized by carrying out, the time of disk- 
swapping, or when it is judged that it is required at the time of starting of a system. 
[0017] In the 5th invention, 6th invention is characterized by carrying out adjustable [ of the 
focal offset voltage ] in the range which becomes beyond a value with fixed tracking error signal 
amplitude, in order to prevent the blank of tracking, when performing adjustable [ of the focal 
offset value at the time of automatical measurement ]. 

[0018] In the 6th invention, in case the 7th invention calculates the focal offset value 
corresponding to a focus location in an automatic measure, it is characterized by making into a 
focusing point the point that the amplitude of a tracking error signal serves as max, 
[0019] The 8th invention is equipment which performs record playback using two beams, and is 
characterized by adding a focal offset value to which a record beam is focusing at the time of 
record at a focal loop formation in the case of the equipment which performs a focus servo with 
a playback beam. 

[0020] The 9th invention is equipment which performs record playback using two beams, and is 
characterized by to impress a focal offset value to which a record beam is focusing at the time 
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of record in the case of the equipment which performs a focus servo using a playback beam to a 
focal loop formation, and to impress a focal offset value to which a playback beam is focusing at 
the time of playback to a focal loop formation. 

[0021] 

[Function] It sets to the information record regenerative apparatus by the optical disk which 
performs a focus servo using a record beam, two beams use for record playback, the offset 
voltage applied to the focal servo loop at the time of playback sets up beforehand, and the focal 
offset voltage to which a playback beam is focusing at that at the time of playback and standby 
impresses to a focal loop formation by the 1st invention in the above-mentioned configuration, 
and it acts so that the actuation formed in a servo loop may carry out. The focal error which 
was shown in the above-mentioned conventional example and which is produced with a playback 
beam can be set to 0 by impressing focal offset to a focal loop formation by this 1st invention, 
so that a playback beam may be focusing at the time of playback. Moreover, since migration of 
an objective lens does not take place when moving from a standby condition to playback 
actuation, it becomes possible to offer the early drive equipment of a response to a playback 
command. 

[0022] Next, in the 2nd invention, the offset voltage applied to a focal loop formation at the time 
of playback is beforehand set as the memory on software, said offset voltage is impressed to a 
focal loop formation at the time of playback, and the operation which operates so that a servo 
loop may be formed is performed. Secular change do not take place to the memorized focal 
offset value this 2nd invention not only enables it to set the focal error of a playback beam to 0 
like the 1st invention, but, but it becomes possible to hold the high offset value of precision 
eternally. 

[0023] In the 3rd invention, it has the configuration which impresses offset voltage in a focal loop 

formation, and asks for focal offset voltage in case a playback beam is focusing by the automatic 
measure, said focal offset voltage is inscribed on a focal loop formation at the time of playback, 
and the operation which operates so that a servo loop may be formed, respectively at both the 
times of record and playback is performed. The focal error which becomes possible [ always 
impressing a right offset value to a focal loop formation ] even if the value of the focal error 
generated between two beams even if changes, consequently is generated between two beams 
by this 3rd invention becomes possible [ decreasing the count of the error which it is errorless 
to a cause and is generated ]. Furthermore, when [, such as the time of starting of equipment 
and disk-swapping, ] it is judged that it is required, in order to perform measurement of a focal 
offset value each time, it becomes possible to correspond to aging of drive equipment, or the 
difference in a disk widely. Moreover, at the time of playback, the focal error between two beams 
is canceled by adding offset voltage to which a playback beam is focusing to a focal loop 
formation. Furthermore, the focal residuum of a record beam is cancelable by adding offset 
voltage to which a record beam is focusing at the time of record to a focal loop formation. 
[0024] In the 4th invention, the 1st offset voltage to which a record beam is focusing is added to 
a focal loop formation at the time of record, and at the time of playback, it acts so that a servo 
loop may be operated by adding the 2nd offset voltage to which a playback beam is focusing to a 
focal loop formation. By this calculating the focal offset value added to a focal loop formation at 
the time of playback each time at the time of starting of equipment at least The focal error 
which becomes possible [ always impressing a right offset value to a focal loop formation ] even 
if the value of the focal error generated between two beams even if changes, consequently is 
generated between two beams becomes possible [ decreasing the count of the error which it is 
errorless to a cause and is generated ]. 

[0025] In the 5th invention, it asks for focal offset voltage to which a record beam is focusing, 
and focal offset voltage to which a playback beam is focusing by the automatic measure, and at 
the time of record, it acts so that a servo loop may be operated by adding focal offset voltage to 
which a playback beam is focusing about focal offset voltage to which a record beam is focusing 
at the time of playback to a focal loop formation. In this way, since the residual control error of a 
focal servo loop is removable at the time of record, the error rate at the time of record can be 
decreased. 
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[0026] In the 6th invention, in the 5th invention, when performing adjustable [ of the focal offset 
value at the time of automatical measurement ], in order to prevent the blank of tracking, it acts 
so that actuation which carries out adjustable [ of the focal offset voltage ] in the range beyond 
a value with fixed tracking error signal amplitude may be performed. By this, the tracking under 
regulating automatically can prevent disabling of the equipment by gap of operation. 
[0027] In the 7th invention, in the 6th invention, in case the focal offset value corresponding to a 
focus location is calculated in an automatic measure, it acts so that actuation which makes a 
focusing point the point that the amplitude of a tracking error signal serves as max may be 
performed. According to this, effectiveness equivalent to the 6th invention is acquired in spite of 
a easier configuration than the 6th invention. Therefore, compared with the 6th invention, it is 
advantageous in points, such as cost and a component-side product. 

[0028] With the equipment which performs record playback using two beams, in the case of the 
equipment which performs a focus servo with a playback beam, a focal offset value to which a 
record beam is focusing at the time of record is added to a focal loop formation, and in the 8th 
invention, it acts so that a servo loop may be operated. Thereby, the focal error generated 
between two beams also in equipment which performs a focus servo with a playback beam 
becomes possible [ decreasing the record error which it is errorless to a cause and is 
produced ]. 

[0029] The focal offset value to which a record beam is focusing at the time of record in the 
case of the equipment which performs a focus servo with the equipment which performs record 
playback using two beams using a playback beam impresses to a focal loop formation, and the 
focal offset value to which a playback beam is focusing at the time of playback impresses to a 
focal loop formation, and by the 9th invention, it acts so that a servo loop may operate. In this 
way, since it not only becomes possible to decrease the record error which the focal error 
generated between two beams becomes a cause, and produces with the equipment which 
performs record playback using two beams when performing a focus servo with a playback beam, 
but it is removable in the effect of the residual control error which exists in a playback beam, it 
becomes that it is possible in the reading error at the time of playback decreasing. 
[0030] 
[Example] 
[The 1st example] 

(1) The block diagram showing the configuration of the 1st of invention of this application in the 
block diagram 1 of the 1st example is shown. In addition, the part of the same name as drawing 
19 shall have the same function mostly. 

[0031] In draw ing 1 , the optical disk with which 101 contains a magneto-optic disk, and 102 are 
the optical heads containing the semiconductor laser which outputs the laser beam for record 
shown in drawin g 19 , and the laser beam for playback, the collimate lens which makes this laser 
the parallel flux of light and 1/2 wavelength plate, a beam splitter, an objective lens, etc. 
[0032] Moreover, 103a is wavelength separation prism, a convex lens, a cylindrical lens, and a 
servo sensor that consists of optical system of the focal error detection of a focal gap, and 
tracking error detection of a truck gap with an assembled-die photo detector in the record beam 
which passed along knife edge. Furthermore, 103b is an information reading sensor by which the 
playback beam which was reflected by wavelength separation prism and passed along the 
analyzer is irradiated. 

[0033] Moreover, the error signal generation equipment which changes into an electrical signal 
the velocity of light which received 104 by servo sensor 103a, The AGO circuit which removes 
fluctuation of the amplitude level by fluctuation of the quantity of light from the focal error signal 
from which 105 was changed with error signal generation equipment 104, The offset addition 
means which 106 mentions later, and 107 at least that for operating a focus servo to stability A 
phase compensating network, The driver to which 108 amplifies a focus servo signal, the 
actuator which 109 makes move the location of an objective lens to the perpendicular direction 
of a disk, and performs focusing, The system processing section which 1 10 directs 
record/playback and performs systematic control, 116 is a record regenerative circuit which 
compounds record data to laser power in the case of record, drives record laser 111a, changes 
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the signal of information reading sensor 103b from the laser beam of laser 111b for playback in 
the case of playback, and is made into a regenerative signal. Moreover, 1 1 7 is an adder adding 
the output signal of AGO circuit 105, and the output signal of an offset addition means. 
[0034] Here, an optical disk 101 is a record medium with which informational record and playback 
are made. The optical head 102 records information on an optical disk 101, or reproduces the 
information on an optical disk 101. Furthermore, the optical head 102 has structure which 
irradiates two beams on optical disk 101 front face. Two beams are irradiated in the 
perpendicular direction to the code track of **** again on optical disk 101 front face, and the 
parallel arrangement of both the beams is carried out to the sense parallel to mutual. 
[0035] About record playback of an optical disk, 111a is the laser for record and is used for 
record, elimination, and generation of a servo signal. 103a is the servo sensor which receives the 
reflected light of a record beam, and the servo sensor side is divided by two or more photo 
transistors etc. This servo sensor 103a changes the flux of light from the record beam reflected 
on the optical disk front face into the electrical signal used for generation of a focal error signal 
and a tracking error signal. 111b is the laser for playback and is used for playback and the 
verification at the time of record. 103b is the sensor which receives the reflected light of a 
playback beam, and changes into an electrical signal the flux of light from the playback beam 
reflected on the optical disk front face. 

[0036] 104 is an error signal generation circuit and generates the error signal of a servo. A focal 
error signal is obtained here. 105 is an AGC circuit, carries out gain control of the fluctuation of 
the amplitude level of an error signal produced by change of the amount of laser luminescence 
by the change of record and playback, quantity of light fluctuation of laser, etc., and controls it. 
106 is an offset addition means and consists of the offset voltage generation means 113 and 
switch 1 14 by the partial pressure resistance or 3 terminal variable resistor prepared between 
supply voltage and a ground, a switch 114 — this information record regenerative apparatus — 
playback — when a working thing is received by the system processing section 110, it is 
constituted so that it may become close. At the time of record, a switch 1 1 4 serves as open, 
and offset voltage is not impressed to a focal servo loop. At the time of playback, a switch 1 14 
serves as close, and offset voltage is impressed to a focal loop formation. The phase 
compensating circuit 107 generates a drive signal by carrying out phase compensation of the 
focal error signal for stabilization of a servo loop. At least a driver 108 drives a current to an 
actuator 109 according to the drive signal received from the phase compensating circuit 1 07. An 
actuator 109 drives the location of an objective lens 1 1 5 in the direction of an optical axis of an 
objective lens according to the current received from the driver 108. 

(2) At the time of shipment etc., the explanation book equipment of this example of operation 
calculates a focal offset value to which a playback beam is focusing beforehand, and sets this as 
the offset voltage generation means 113. In this case, this focal offset value may be set up 
according to the focal offset value program 318 by the below-mentioned example 3. 
[0037] Actual actuation of this equipment is explained. The switch 1 14 formed in the offset 
addition means 106 changes to open or close according to the information which the system 
processing section 1 10 outputs. 

[0038] First, the actuation at the time of record is explained, the switch 1 14 formed in the offset 

addition means 106 — the record from the system section 1 10 — a working thing is told and it 
will be in an open condition. Therefore, offset voltage is not impressed to a focal loop formation. 
Laser 111a for record irradiates an optical disk 101 from the optical head 102, and the reflected 
light is received by servo sensor 103a through optical system. In this way, the output of servo 
sensor 1 03a Pass the error signal generation measure 1 04 and AGO circuit 105 which generate a 
focal error signal. There is also no load to offset voltage, the phase compensating circuit 107, a 
driver 108, then an actuator 109 are driven, the location of the objective lens corresponding to 
the light income of servo sensor 103a is moved, and the good fixed record pit of contrast is 
formed. And since the focus servo is applied with the record beam, a record beam can stop at 
the location of a focus. 

[0039] Next, the actuation at the time of playback is explained, the switch 1 14 formed in the 
offset addition means 106 although the focal servo loop was as above-mentioned — the 
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playback from the system section 1 10 — a working thing is told and it becomes close. Then, the 
offset voltage set up beforehand is impressed to a focal loop formation. 

[0040] With conventional equipment, since the focus servo is applied with the record beam also 
at the time of playback, the focus of the beam used for playback will shift. 

[0041] However, with this equipment, since predetermined offset voltage is impressed to a focal 
loop formation, it drives so that a playback beam may serve as a location of a focus, and a focal 
gap is canceled. 

[0042] By the way, in the servo condition of an optical disk unit, there is a time of standing by 
without performing informational record or playback. Also at this time, focal offset voltage to 
which a playback beam is focusing is impressed to the focal loop formation. It also sets waiting, it 
remains in a location where, as for an objective lens, a playback beam is focusing, and this 
enables it to start playback actuation immediately, in order that an objective lens may not move 
at the moment of moving to playback actuation, since waiting. 

(3) It can stop at the location of a focus of a playback beam by impressing offset voltage to 
which it stops at the location of a focus of a record beam of course in order to perform a focus 
servo using a record beam at the time of record according to the 1st example in connection with 
[ as explained beyond effectiveness peculiar to this example ] this application, and a playback 
beam is focusing at a focal loop formation at the time of playback to a focal servo loop. The rate 
which a record error and a playback error generate by this can be decreased. 
[0043] Moreover, by impressing focal offset voltage to which it also sets waiting and a playback 
beam is focusing to a focal servo loop, it becomes possible to start playback actuation 
immediately, and it becomes possible to offer an optical disk drive with a quick speed of 
response to the playback command from the result outside. 
[0044] [The 2nd example] 

(1) Explain the configuration of the 2nd example, next the configuration of the 2nd example, 
referring to dra wing 2 and drawingjS . In addition, the part of the same name as drawing 1 or 
drawi n g 19 shall have the same function mostly. Moreover, offset voltage supply means differ 
especially in dr awin g 2 . 

[0045] drawing 2 — setting — 201 -- - an optical disk and 202 — an optical head and 203a — a 
servo sensor and 203b — an information reading sensor and 204 — error signal generation 
equipment and 205 — an AGO circuit and 206 — an A/D converter and 207 — for a D/A 
converter and 210, as for an actuator and 212, a driver circuit and 21 1 are [ CPU and 208 / 
memory and 209 / a record regenerative circuit and 21 3 ] objective lenses. 

[0046] Next, the configuration of the program described by the memory of 208 is explained using 
drawing 3 . 214 is a system program and the servo control processing starting instruction 215 
which starts servo control processings in which writing and read-out of the data of an optical 
disk unit are controlled, such as system control processing, tracking, and a focus servo, is 
described. The focus servo processing program 217 and the other programs of servo processings 
(tracking servo processing etc.) are described by the servo processing program 216. The focal 
offset aggregate program 21 8 and the phase compensation data-processing program 21 9 grade 
are described by the focus servo processing program 21 7. Furthermore in memory, the focal 
offset value storage section 220 is secured as a field which memorizes a focal offset value. 
[0047] The main descriptions of this 2nd example are having the composition of memorizing on 
memory the offset value added to a focal servo loop. 

(2) Explain actuation of this example using the explanMgry Yl^^^^ of operation and drawing 3 of 
the 2nd example. CPU207 executes the instruction of a system program 214. It is described by 
the system program 214 that the servo processing starting instruction 215 is executed with a 
fixed time interval. The servo processing starting instruction 215 is an instruction which starts 
the servo processing program 216. Thus, CPU207 performs system processing and servo 
processing by time sharing. 

[0048] Next, the actuation at the time of record of this equipment is explained. The beam for 
record is irradiated by the optical disk 201, and the signal from sensor 203a which received the 
reflected light is inputted into error signal generation equipment 204. Error signal generation 
equipment 204 generates a focal error signal, and outputs this. After normalizing a focal error 
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signal by AGO circuit 205, it is digitahsignal-ized by A/D converter 206, and is inputted into 
CPU207. CPU207 performs the focal offset aggregate program 218 first, this — CPU207 -~ this 
equipment — record — based on the information are working, the offset aggregate value added 
to a focal error signal is set to 0. Then, CPU207 carries out the program operation of the focal 
error signal by the phase compensation operation program 219, performs phase compensation of 
a focal error signal, and outputs this output to D/A converter 209. D/A converter 209 changes 
the signal from CPU207 into an analog signal, and outputs it to a driver circuit 210. A driver 
circuit 21 0 passes a current to an actuator 21 1 according to the signal from D/A converter 209. 
Thereby, an actuator drives an objective lens 213 and a focus servo is attained. Thus, during 
actuation of data logging, offset voltage is not added to a focal servo loop. However, since a 
focus servo operates using a record beam, a record beam can stop at a focus location. 
[0049] Next, the actuation at the time of playback of **** 2 example is explained. A focal error 
signal is inputted into GPU207 like the time of record. CPU207 performs the focal offset 
aggregate program 218 first. This equipment reads the offset aggregate value added to a focal 
error signal from the focal offset value storage section 220 based on the information that 
playback is working, and CPU207 adds this to a focal error signal. Then, according to the phase 
compensation operation program 219, based on a focal error signal, CPU207 performs phase 
compensation and outputs this output to D/A converter 209 by the program operation. D/A 
converter 209 changes the signal from CPU207 into an analog signal, and outputs it to a driver 
circuit 210. A driver circuit 210 passes a current to an actuator 21 1 according to the signal level 
from D/A converter 209. An actuator 21 1 drives the location of an objective lens 213, and a 
focus servo is attained by this. 

[0050] Since offset voltage is added to the focal servo loop at the time of playback as 
mentioned above, at the time of playback, a focus servo operates so that a playback beam may 
stop at a focus location. 

[0051] Moreover, the equipment by this example adds a focal offset value which is wait status 
and to which a playback beam is focusing also waiting to the focal servo loop, since migration of 
an objective lens does not take place when moving to playback actuation by this, since waiting - 
- a short period of time — and it becomes possible to start playback actuation immediately, and 
it becomes possible to offer the early drive equipment of a response to a playback command. 
(3) By memorizing in a program the focal offset value added to a focal servo loop at the time of 
effectiveness playback peculiar to the 2nd example, the offset voltage generation means which 
was shown in the 1 st example and which was constituted as hardware can be deleted. Therefore, 
it becomes reducible [ components mark ] and contraction of a cost cut and a component-side 
product is attained. Furthermore, it becomes possible by memorizing a focal offset value in a 
program for neither environmental variations, such as temperature, nor secular change to take 
place, but to hold the high offset value of precision eternally. 
[0052] [The 3rd example] 

(1) Explain the configuration of the 3rd example, next the configuration of the 3rd example using 
drawing 4 and drav\^ing 5 . In addition, the part of the same name as drawing 1 , drawing 2 , etc. 
shall have the same function mostly. 

[0053] The big differences from drayying 2 in the 2nd example are the point which has added RF 
signal amplitude monitor circuit to reversion systems, and the contents of the program. 
[0054] drayying 4 — setting — 301 — an optical disk and 302 — an optical head and 303a — a 
servo sensor and 303b — an information reading sensor and 304 — error signal generation 
equipment and 305 — for CPU and 308, as for a D/A converter and 310, memory and 309 are 
[ an AGC circuit and 306 / an A/D converter and 307 / a driver circuit and 31 1 ] actuators. 
Moreover, 31 2 is RF signal amplitude monitor circuit, and is a circuit which incorporates an input 
signal while there is a command from the outside, holds the peak value and the bottom value of 
this signal, and outputs the potential difference of peak value and a bottom value. 313 is a record 
regenerative circuit and 314 is an objective lens. 

[0055] The configuration of the program of memory 308 is shown in drayving 5 . First, the system 
program 315, the focal offset value measurement program 318, and the servo processing 
program 319 grade are described by memory 308. The focal offset value measurement starting 
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instruction 316 and the servo processing starting instruction 31 7 grade are described by this 
system program 315. The focus servo processing program 320 grade is described by the servo 
processing program 319. The focal offset aggregate program 321 and the phase compensation 
operation program 322 are described by the focus servo processing program 320. Moreover, the 
focal offset value storage section 323 is secured as a storage region. When this equipment 
performs playback actuation, the focal offset value measurement program 31 8 measures 
automatically the offset value impressed to a focal servo loop, and is a program which writes the 
measured value in the focal offset value storage section. 

[0056] the focal offset aggregate program 321 — this information record regenerative apparatus 
— playback — when a working thing is judged, it is the program which adds the focal offset 
value memorized by the focal offset value storage section 323 to a focal error signal. 
[0057] The description of the 3rd example is having the composition of calculating automatically 
the offset value added to a focal loop formation, and not adding offset to a focal loop formation 
at the time of record, but adding the calculated offset value to a focal loop formation at the time 
of playback, when [, such as the time of starting of a system and disk-swapping, ] it is judged 
that it is required. 

(2) **** of this example of operation — explain first the automatic measure of the offset voltage 
impressed to a focal servo loop. An automatic measure is performed by finding focal offset 
voltage in case the amplitude of the RF signal reproduced by the playback beam becomes max. 
The focal offset voltage at this time is memorized, and it is impressed by the focal loop 
formation at the time of playback. 

[0058] In draMng 4 and drawing 5 , CPU307 performs a system program 315 first. It is described 
by the system program 315 that the focal offset value measurement starting instruction 316 is 
executed for example, at the time of a system startup and disk-swapping. The focal offset value 
measurement program 318 is started by this. The activity shown below is programmed by the 
focal offset value measurement program 31 8. 

[0059] Measurement of a focal offset value is performed by measuring the amplitude of a RF 
signal in the condition that the focus servo in which the focal servo loop was formed started, 
changing the offset value impressed to a focal loop formation. It is necessary to ask for the 
adjustable range of the offset voltage impressed to a focal loop formation at this time. It is 
because a focus servo will separate if offset voltage to which an objective lens location exceeds 
the controllable range is added to a focal loop formation while the controllable range and the 
uncontrollable range exist in a focal loop formation in a direction location perpendicular to the 
direction of a focus, i.e., the optical disk side, of an objective lens and the focus servo is 
performed. 

[0060] Measurement of the adjustable range of focal offset voltage is explained using drayying 6 . 
First, a triangular wave or a saw-tooth wave is impressed to the focal driver 310. and the 
location of the direction of a focus of an objective lens is changed. Then, a S character signal 
occurs in the focal error output of error signal generation equipment 304 through servo sensor 
303a. The situation of focal error signal of S characters, and focal driver voltage is shown in 
drawing 6 . Between the peak of a S character signal and bottoms is the focal controllable range. 
Here, the peak value and the bottom value of a S character signal to generate are measured, and 
it asks for the electrical potential difference of the focal error signal equivalent to a focal 
controllable range upper limit, and the electrical potential difference of the focal error signal 
equivalent to a focal controllable range minimum. It asks for the predetermined range of the 
focus [ which was called for by this ] controllable range, and let this be the focal offset 
adjustable range. 

[0061] Here, when impressing a triangular wave or a saw-tooth wave to the focal driver 310 
once again and being putting near the core whose an objective lens location is S characters, a 
focal servo loop is made close. A focus servo is attained by this. 

[0062] Next, a tracking servo is turned ON. At this time, the RF signal reproduced by the 
playback beam can be read now by RF signal amplitude monitor circuit 312. 
[0063] Here, the measuring method of RF signal amplitude is described. In order to perform this 
measurement, it is necessary to obtain RF signal amplitude of fixed amplitude level. However, 
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when there are a pit train regenerative signal and an optical magnetic-reproducing signal in the 
RF signal reproduced from a disk track and these signals are reproduced, amplitude level differs 
and each regenerative signal is not desirable to measurement. From on a disk, how to obtain the 
RF signal of the amplitude of fixed level is described below. 

[0064] A one-eyed approach is an approach of reproducing the VFO section which exists in the 
ID section on a disk, and measuring RF signal amplitude at this time. If a fixed pattern like 
0100100100 .... is recorded on the VFO section and this is reproduced, the RF signal of the fixed 
amplitude can be obtained. Then, if the peak hold of the RF signal amplitude is carried out by RF 
signal amplitude monitor circuit when CPU307 detects that this equipment is reproducing the 
VFO section on a disk from this fixed pattern, the value of RF signal amplitude for which it 
wishes will be calculated. 

[0065] Another approach of measuring RF signal amplitude is an approach of reproducing the 
VFO section of the focal truck formed on the disk, and measuring RF signal amplitude at this 
time. Also on a focal truck, VFO is too, and if this is reproduced, the RF signal of the fixed 
amplitude can be obtained. Then, by moving an optical head to the location which can reproduce 
a focal truck, and carrying out the peak hold of the RF signal amplitude by RF signal amplitude 
monitor circuit, when it detects that this equipment is reproducing the VFO section on a disk, RF 
signal amplitude can be obtained and the focal offset adjustable range and RF signal amplitude 
can come to hand in this way. 

[0066] It returns to explanation of the measuring method of RF signal amplitude. What is 
measured is the value of RF signal amplitude to the focal offset voltage added to the focal loop 
formation. First, it is necessary to add offset voltage to a focus servo and to change the value. 
At this time, point of measurement is established in focal offset adjustable within the limits at 
equal intervals. Furthermore a focal offset value is made into the value of each point of 
measurement, and RF signal amplitude at this time is measured. By the way, if there is few point 
of measurement when performing such measurement, an error may arise between the measured 
value of focal offset in case RF signal amplitude serves as max, and the actual focal offset value 
from which RF signal amplitude serves as max, and precision may fall. However, it spends 
[ come ] much time amount on this measurement and is not desirable if the number of point of 
measurement is made [ many ]. 

[0067] Then, this equipment by **** 3 example performs the next actuation. Explanation of this 
actuation is given using drawing 20 . First, it measures in two or more suitable point of 
measurement, and asks for RF signal amplitude in each point of measurement (A). Next, it asks 
for the amplitude of the RF signal which will appear between said point of measurement by 
interpolating a measurement result (B). From the result of having interpolated, RF amplitude 
maximum (a in (0)) is calculated, and the focal offset value (c points and d in (D)) when 
generating predetermined RF signal amplitude [ comparatively / (b in (D)) ] of calculated RF 
amplitude maximum is calculated. As shown in drawing 20 (D), a total of these one values [ two ] 
each exists in the both sides of a focusing point. It asks for the middle point (e in (E)) of two 
calculated offset values. These e points are focal offset values in case RF signal amplitude 
becomes max. This is written in the offset value storage section 323. In addition, although it is in 
interpolation variously with the Hermite interpolation, Chebyshev interpolation, dividing 
polynomial interpolation, etc., it is good for it at the easy interpolation which does not become 
the burden of CPU. 

[0068] Next, the actuation under record of this equipment is explained using drawing 4 and 
drawing 5 . Verification actuation which checks whether this equipment used the playback beam 
during record actuation, and the record pit has been recorded correctly is performed to 
coincidence. The signal from servo sensor 303a is inputted into error signal generation 
equipment 304. Error signal generation equipment 304 generates a focal error signal, and outputs 
this. After normalizing a focal error signal by AGG circuit 305, it is digital-signahized by A/D 
converter 306, and is inputted into CPU307. CPU307 performs a system program 315. It is 
described by the system program that the servo processing starting instruction 31 7 is executed 
with a fixed time interval. The servo processing starting instruction 317 is an instruction which 
starts the servo processing program 319. Therefore, CPU307 performs the servo processing 
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program 319 with a fixed time interval. By this, CPU307 performs the focal offset aggregate 
program 321. then, CPU307 — this equipment — record — a working thing is judged and an 
offset aggregate value is set to 0. Furthermore, CPU307 carries out phase compensation 
processing of the focal error signal according to the phase compensation operation program 322, 
and outputs it to D/A converter 309. D/A converter 309 changes the signal from CPU307 into 
an analog signal, and outputs it to a driver circuit 310. A driver circuit 310 passes a current to an 
actuator 31 1 according to the signal from D/A converter 309. Thereby, an actuator 31 1 drives 
the location of the direction of an optical axis of an objective lens 314, and a focus servo is 
attained. At this time, offset voltage is not added to a focal loop formation. However, since a 
focus servo operates using a record beam, a record beam can stop at a focus location. 
[0069] Next, the actuation under playback of this equipment is explained. CPU307 performs the 
focal offset aggregate program 321. CPU307 judges that this equipment is being reproduced and 
reads it with the above-mentioned focal offset value which memorized the offset aggregate value 
in the focal offset value storage section 323. Furthermore, this is added to a focal error signal. 
[0070] The offset value (offset value of e points in drawing 20 (D)) calculated by said 
measurement is memorized by the focal offset value storage section 323. Therefore, the offset 
value calculated by previous measurement is added to the focal error signal inputted into 
CPU307. CPU307 carries out phase compensation processing of the focal error signal to which 
the offset value was added, and outputs it from CPU307, D/A converter 309 changes the output 
of CPU307 into an analog signal. A driver 310 drives the current which was amplified and was 
amplified to the actuator 31 1 according to the output of a D/A converter. By the actuator 311, 
the location of an objective lens 314 is driven and a focus servo is attained. Since offset voltage 
is added to a focal loop formation as mentioned above, at the time of playback, the time of 
record differs only from a part to have offset, and a focus servo operates so that a playback 
beam may stop at a focus location. 

[0071] Moreover, this equipment adds focal offset to which a playback beam is focusing also 
waiting to the focal loop formation. This enables it to start playback actuation immediately. 
[0072] By the way, when writing in and recording bigger continuation data than 1 sector, the 
need of moving a record sector during record at the following sector arises. Usually, when such, 
the actuation which reproduces ID is needed during record actuation. If a focal offset value to 
which a playback beam is focusing at a focal loop formation is impressed at the time of such ID 
playback, this equipment resumes record, and when the focal offset which impressed is again set 
to 0, in order that migration of an objective lens may take time amount, a focal gap will defocus a 
record beam for a moment. The probability for a record error to arise by this becomes high, and 
is not desirable. Then, when setting to the system program 315 of CPU307, and performing ID 
playback under write~-in record while performing the program for write-in record, the focal offset 
value added to a focal loop formation is made the program which performs actuation set to 0. If 
it does so, since the amplitude is large compared with the regenerative signal from the magneto- 
optic-recording section, even if the regenerative signal from the ID section defocuses a little, it 
will be read, and an error will not take place. 

(3) The focal offset value added to a focal servo loop at the time of effectiveness playback 
peculiar to the 3rd example by asking each time at the time of starting of equipment at least The 
focal error which becomes possible [ always impressing a right offset value to a focal loop 
formation ] even if the value of the focal error generated between two beams even if changes, 
consequently is generated between two beams becomes possible [ decreasing the count of the 
error which it is errorless to a cause and is generated ]. Furthermore, since it is newly impressed 
also by the difference between a change of optical disk drive equipment with time and a disk in 
quest of a focal offset value, it becomes possible to correspond in a large operating range. 
[0073] Moreover, by leaving 0 the offset value which is in the middle of record actuation, and is 
added to a focal servo loop when performing ID playback, when moving from ID playback to 
record actuation, it becomes possible to prevent the record error generated when an objective 
lens moves, and the chart lasting time of the long data which attain to two or more sectors can 
also be shortened. 
[0074] [The 4th example] 
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(1) Explain the configuration of the information record regenerative apparatus by the 4th example 
of a configuration of the 4th example. 

[0075] Since the configuration of the 4th example is the same as the hardware of the 2nd 
example shown in drawing 2 and can be constituted, it omits explanation, but since the software 
by the 2nd example differs, therefore it differs from the configuration ( drawing 3 ) of memory 
208, it is explained to a detail. 

[0076] The configuration of the memory the program by the 4th example is indicated to be is 
explained using drawing 7 . Among the block diagram of drawing 2 , in the program described by 
memory 208, 401 is a system program and system processing of an optical disk unit and servo 
processing starting instruction 402 grade are described. The focus servo processing program 404 
and the other programs of servo processings (tracking servo processing etc.) are described by 
the servo processing program 403. The focal offset aggregate program 405 and phase 
compensation data-processing program 406 grade are described by the focus servo processing 
program 404, and the focal offset value storage section W407 for write-in storage and the focal 
offset value storage section R408 for read-out playback are constituted as the storage section 
for operation of the focal offset aggregate program 405. 

[0077] In the 4th example, offset voltage to which a record beam is focusing is added to a focal 
loop formation at the time of record of writing, and it consists of a configuration that offset 
voltage to which a playback beam is focusing is added to a focal loop formation, at the time of 
playback. 

(2) The explanation book equipment of operation by the 4th example measures beforehand a 
focal offset value to which a playback beam is focusing at the time of playback, and a focal 
offset value to which a record beam is focusing at the time of record at the time of factory 
shipments etc., and makes memory, such as hardware or ROM, memorize these values. 
[0078] This equipment is explained using drawing^^^^^^ and drawing 7 . CPU207 performs a system 
program 401 . In the system program 401 , it is described that the servo processing starting 
instruction 402 is executed with a fixed time interval. The servo processing starting instruction 
402 is an instruction which starts activation of the servo processing program 403. Therefore, 
system processing and servo processing are performed by time sharing. 

[0079] Here, CPU207 performs the servo processing program 403, and performs the focal offset 
aggregate program 405 described by the focus servo processing program 404 in this. Thereby, if 
this equipment judges playback actuation or an waiting thing, CPU207 will read the focal offset 
value set up so that a playback beam may be focusing from the focal offset value storage 
section R408, and will add this to a focal error signal. 

[0080] moreover, CPU207 — this information record regenerative apparatus — record — if a 
working thing is judged, the focal offset value set up so that a record beam may be focusing will 
be read from the focal offset value storage section W407, and this will be added to a focal error 
signal. Phase compensation data processing of the focal error signal to which offset voltage was 
added is carried out by the phase compensation data-^processing program 406, and it is 
outputted to D/A converter 209. A driver 210 drives an actuator 21 1 with the drive signal 
received from the D/ A converter. An actuator drives the location of an objective lens 21 3 
according to the current received from the driver. 

[0081] in addition, although what is carried out on the hardware which performs digital servo was 
mentioned as the example in the **** 4 example, when carrying out by the hardware which 
carries out an analog servo, as shown in dravying 8 , a focal offset value is set up on hardware, or 
a D/A converter is newly prepared, and there is a method of impressing the focal offset value 
memorized on software to a focal loop formation from said D/A converter. 

[0082] Here, the equipment shown in drawing 8 is explained. It is an offset value storage means 
to by„which it pressured partially by the resistance during a power-source ground, and the focal 
offset value storage section W'426 performs work equivalent to the focal offset value storage 
means W41 1 for storage, it is an offset value storage means to by_which it pressured partially by 
the resistance during a power-^source ground similarly, and focal offset value storage section R ' 
carries out work equivalent to the focal offset value storage section R412 for playback in it. In 
addition, a resistance partial pressure may use variable resistance. 
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[0083] A switch 425 is connected to the focal offset value storage section W'426 while 
equipment is recording, and equipment is the switch which connects with the focal offset value 
storage section R'427, during playback when waiting. The offset value memorized during record is 
impressed to a focal loop formation by this, and under playback or the focal offset value 
memorized waiting is impressed to a focal loop formation. 

(3) When the recording system is usually performing the focus servo with the effectiveness 2 
light-source method information record regenerative apparatus peculiar to the 4th example, 
cancel the focal error between two beams by adding offset voltage to which a playback beam is 
focusing to a focal loop formation at the time of playback. Furthermore, the focal residuum of a 
record beam is cancelable by adding offset voltage to which a record beam is focusing at the 
time of record to a focal loop formation. 

[0084] Moreover, since migration of an objective lens does not take place when moving to 
playback actuation, since equipment is waiting, it becomes possible to start playback actuation 
immediately, and it becomes possible to offer the early drive equipment of a response to a 
playback command. 
[0085] [The 5th example] 

(1) Explain the configuration of the 5th example to him, referring to drawing 9 to style Shigeji of 
the 5th example. In addition, the part of the same name as drawing 1 , drawing 2 , drawing 4 , 

drawing 8 , etc. shall have the same function mostly. 

[0086] drawin g 9 — setting — 501 — an optical disk and 502 — an optical head and 503a — a 
servo sensor and 503b — an information reading sensor and 504 — error signal generation 
equipment and 505 — an AGC circuit and 506 — an A/D converter and 507 — CPU and 508 — 
for a driver and 511, as for RF signal amplitude monitor circuit and 513, an actuator and 512 are 
[ memory and 509 / a D/A converter and 510 / a record regenerative circuit and 514 ] objective 
lenses. Furthermore, SW for a change in 525 and 526 are adders. 

[0087] Moreover, the configuration of memory 508 is shown in drawing 10 . The system program 
515, the focal offset value measurement program 518, and the servo processing program 519 
grade are described by memory 508. The focal offset value measurement starting instruction 516 
and the servo processing starting instruction 517 grade are described by the system program 
515. 

[0088] Here, the focus servo processing program 520 is described by the servo processing 
program 519, and the focal offset aggregate program 521 and the phase compensation data- 
processing program 522 are described by the focus servo processing program 520. Furthermore, 
the focal offset value storage section W523 for record and the focal offset value storage section 
R524 for playback are secured as a storage region. 

[0089] According to **** 5 example, focal offset to which a record beam is focusing, and focal 
offset to which a playback beam is focusing are searched for by automatic measurement, and it 
has become with the configuration added to a focal loop formation in focal offset which is 
focusing in a playback beam at the time of playback and standby about focal offset to which a 
record beam is focusing at the time of record. At the time of starting of a system, automatic 
measurement is performed, when it is judged that it is required at the time of disk-swapping etc. 

(2) **** of the 5th example of operation — first explain measurement of offset voltage to which 
a record beam is focusing, and measurement of offset voltage to which a playback beam is 
focusing, referring to dra w ing 9 and drayy[ng 1 0 . 

[0090] Measurement of offset voltage to which a playback beam is focusing is explained to the 
1st. CPU507 makes an optical disk side move an objective lens in the vertical direction of a 
focus by outputting a triangular wave or a saw-tooth wave to a focal loop formation. At this 
time, a S character signal as shown in the output of error signal generation equipment 504 at 
drawing 6 appears. It asks for the focal offset adjustable range like the time of actuation of the 
3rd example using the peak value and the bottom value of a S character signal using this. 
Furthermore focal drawing in is performed and a focal loop formation is closed. 
[0091] Next, SW51 5 is switched to the (a) side so that the input of RF signal amplitude monitor 
circuit 512 may be connected to information reading sensor 503b. Furthermore, a tracking servo 
is turned ON. At this time, measurement of the amplitude of the RF signal reproduced from a 
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playback beam is attained. 

[0092] Here, RF signal annplitude to the focal offset value added to a focal loop formation is 
measured. First, point of measurement is established in focal offset adjustable within the limits at 
equal intervals. Offset voltage is impressed to a focal servo loop, and the value is changed. It 
refers to drayying 20 and the value of RF signal amplitude to a focal offset value is measured in 
each point of measurement. From a measurement result, it asks for the amplitude of the RF 
signal which will appear between each point of measurement by performing predetermined 
interpolation like the case of the 3rd example, and a focal offset value (e points of drawing 20 
(E)) in case RF amplitude serves as maximum is calculated with this interpolated RF interpolation 
signal. The calculated offset voltage value is memorized in the focal offset value storage section 
R524. 

[0093] The focal offset value added to the 2nd at a focal servo loop at the time of record is 
measured. First, SW515 is changed to the (b) side so that servo sensor 503a by the side of a 
record beam and its output may be connected to an adder 516 for the input of RF signal 
amplitude monitor circuit. Then, like the case at the time of playback, GPU507 changes focal 
offset again and measures RF signal amplitude to focal offset in each point of measurement. 
Here, by performing the amplitude of the RF signal which will appear between each point of 
measurement by predetermined interpolation like the time of the 3rd example, RF interpolation 
signal is searched for and RF amplitude maximum is calculated from this. This is written in the 
focal offset value storage section W523 as an object for record. In this way, a focal offset value 
from which the RF signal reproduced from servo sensor 503a for record serves as max is 
calculated, and this is written in the focal offset value storage section W523. 
[0094] In addition, after writing in the focal offset value storage section R524 and the focal 
offset value storage section W523, SW515 may be changed to the direction of the next 
measurement schedule, and may be removed. 

[0095] Next, the actuation under record of this equipment is explained, referring to drawing 9 and 
draMng^^^^l^^^ . The signal from servo sensor 503a is inputted into error signal generation equipment 
504. Error signal generation equipment generates a focal error signal, and outputs this. After 
normalizing a focal error signal by AGO circuit 505, it is digitahsignal-ized by A/D converter 506, 
and is inputted into GPU507. CPU507 performs a system program 515. To the system program 
51 5, it is described that the servo processing starting instruction 51 7 is executed with a fixed 
time interval. Servo processing 519 is performed with the servo processing starting instruction 
517. Thereby, the focus servo processing program 520 in the servo processing 51 9 is performed. 
[0096] then, CPU507 — the focal offset aggregate program 521 — performing - — this equipment 
— record — if a working thing is judged, the offset value set up so that a record beam might be 
focusing will be read from the focal offset value storage section W523, and this will be added to a 
focal error signal. Then, according to the phase compensation operation program 522, CPU507 
carries out phase compensation of the focal error signal, and outputs it to D/A converter 509. 
D/A converter 509 changes the signal from CPU507 into an analog signal, and outputs it to a 
driver 510. A driver 510 passes and drives a current to an actuator 51 1 according to the signal 
from D/A converter 509. Thereby, an actuator 51 1 drives the location of an objective lens 514, 
and a focus servo is attained. At this time, an offset value to which a record beam is focusing is 
added to the focal loop formation. 

[0097] So that it may be the point with which RF signal amplitude of servo sensor 503a which 
received the reflected light from a record beam serves as maximum and a focus servo may be 
focusing, by this since [ a record beam / as stated above, ] the focal offset value is calculated 
and the focal offset value is added at the time of an actual focus servo, the optical spot for 
record can stop at a focus location certainly correctly. 

[0098] Next, the actuation under playback of this equipment is explained. The focal offset value 
aggregate program 521 is performed, and GPU507 Judges that this equipment is being 
reproduced, it reads an offset value to which a playback beam is focusing from the focal offset 
value storage section R524, and adds it to a focal error signal in the place which constructs a 
focal servo loop. Furthermore, GPU507 carries out phase compensation processing of the focal 
error signal to which offset was added according to the phase compensation data-processing 
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program 522, and outputs it to D/A converter 509. D/A converter 509 changes the signal from 
CPU507 into an analog signal, and outputs it to a driver 510. A driver 510 passes a current to an 
actuator 51 1 according to the signal from D/A converter 509. An actuator 51 1 is driven and a 

focus servo is attained by this. 

[0099] Since the offset voltage for playback is added to a focal loop formation as mentioned 
above, at the time of playback, a focus servo operates so that a playback beam may stop at a 
focus location. 

[01 00] Moreover, this equipment adds focal offset voltage for playback to which a playback beam 
is focusing also waiting to the focal loop formation. It becomes possible to start playback 
actuation immediately to a playback operating command by this. 

(3) In the 5th example of ****** peculiar to the 5th example, the focal offset value added to a 
focal loop formation by asking each time at the time of starting of equipment and disk-swapping 
at least The focal error which becomes possible [ always impressing a right offset value to a 
focal loop formation ] even if the value of the focal error generated between two beams even if 
changes, consequently is generated between two beams becomes possible [ decreasing the 
count of the error which it is errorless to a cause and is generated ]. 

[0101] Furthermore, since the residual control error of a focal servo loop is removable at the 
time of record, the error rate at the time of record can be decreased. 

[01 02] Moreover, since an automatic measure is performed when [, such as the time of starting 
of equipment or disk-swapping, ] it is judged that it is required, it becomes possible to 
correspond also to aging of equipment or the difference in a disk widely. 
[0103] [The 6th example] 

(1) Explain the 6th example to him, referring to drawing 1 1 and drawing 12 to style Shigeji of the 
6th example. In addition, the part of the same name as drawing 1 , drawing 2 , drawing 4 , drayying 
8 , drawing 9 , etc. shall have the same function mostly. 

[0104] For 601 , in dra\A^ing 11 , an optical disk and 602 are [ a servo sensor and 603b of an 
optical head and 603a ] information reading sensors. 604 is error signal generation equipment and 
generates a tracking error signal and a focal error signal. 605 is an AGC circuit, and it operates 
so that the amplitude level of a tracking error signal and a focal error signal may become fixed, 
respectively. 606 is a lens location sensor, and changes and outputs the location in the direction 
of tracking of an objective lens to an electrical signal. 607 is an A/D converter and changes the 
value of a tracking error signal, a focal error signal, and a lens position error signal into digital 
value. 608 is CPU and performs servo data processing, system processing, etc. 609 is memory 
and 610 is a D/A converter. 

[0105] Moreover, 61 1 is a tracking driver circuit, 612 is a focal driver circuit, and a current is 
passed to an actuator 61 3 according to each signal received from CPU608 and the D/A 
converter. 613 is an actuator and drives an objective lens in the direction of a focus, or the 
direction of tracking according to the current which flows in a coil. 

[0106] It is perpendicular to a disk side, and this direction of a focus is the direction of clearance 
of the objective lens to a disk side, and it is [ the direction of tracking is on a disk side, and ] a 
direction perpendicular to the truck on a disk. 

[0107] Furthermore, 614 is RF signal amplitude monitor circuit, while having received directions 
from CPU608, holds the peak value and the bottom value of an input signal with a predetermined 
time constant, and outputs the electrical potential difference between a peak and a bottom. 615 
is a record regenerative circuit. 616 is a lens position error signal generation circuit, and outputs 
the variation rate in the direction of tracking of an objective lens as a lens position error signal. 
Moreover, 629 is SW which changes the input signal of RF signal amplitude monitor circuit 614, 
and 630 is an adder which acquires a sum signal from the output of servo sensor 603a. 
[0108] Moreover, as shown in drawing 12 , the system program 617, the focal offset value 
measurement program 620, and the servo processing program 621 grade are described by 
memory 609. The focal offset value measurement starting instruction 61 8 and the servo 
processing starting instruction 61 9 grade are described by the system program 61 7. The focus 
servo processing program 622 and the lens positional~servo processing program 623 grade are 
described by the servo processing program 621. The focal offset aggregate program 624 and the 
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phase compensation data-processing program 625 grade are described by the focus servo 
processing program 622. Furthermore, the focal offset value storage section W626 and the focal 
offset value storage section R627 are secured as a storage region for activation of the focal 
offset aggregate program 624. 

[0109] In the 5th example, although explanation is not added about a tracking servo, it is 
necessary to take the stability of a tracking servo into consideration during measurement of a 
focal offset value. Then, in the **** 6 example, in case the focal offset value corresponding to a 
focus location is calculated in an automatic measure A tracking error signal is made to generate 
a truck cross component by vibrating an objective lens compulsorily using a lens positional 
servo. We decided to measure the amplitude of the tracking error signal at this time, to ask for 
the range where the amplitude of a tracking error signal does not become below a predetermined 
value, to carry out adjustable [ of the focal offset voltage ], and to ask for it into the range for 
which it asked. 

(2) **** of the 6th example of operation — a triangular wave or a saw-tooth wave is first 
created within CPU608 in drawing 11 . This triangular wave or saw-tooth wave is analog-signal- 
ized by D/A converter 610, and is outputted to the focal driver 612. The focal driver 612 drives 
an actuator 613 by this. At this time, it is reproduced from sensor 603a which receives the 
reflected light of a record beam, and a S character signal as shown in drawi ng 6 as a focal error 
signal generates a focal error signal. Here, it asks for the driver voltage equivalent to a focal 
controllable range upper limit, and the driver voltage equivalent to a focal controllable range 
minimum from a S character signal, and asks for the focal offset adjustable range from this. And 
focal drawing in is performed further. If a focus servo starts, a tracking error signal can be read. 
[01 1 0] Next, CPU608 starts the lens positional-servo processing program 623 of dra win g 12 . A 
lens positional servo is a loop formation which controls the direction location of tracking of an 
objective lens 628. The lens position error signal generation circuit 616 outputs a lens position 
error signal from the output of the lens location sensor 606. A lens position error signal means 
how much the objective lens 628 is displacing to the core of the direction location of tracking. 
CPU608 carries out phase compensation data processing of the lens position error signal, and 
outputs this output to D/A converter 610. D/A converter 610 outputs this to the tracking driver 
61 1, and when the tracking driver 61 1 drives an objective lens 628 with an actuator 613. a lens 
positional servo is attained. 

[0111] By the way, if the value made into disturbance is impressed, the location of an objective 
lens 628 will displace a lens positional servo in the direction of tracking according to the value of 
the impressed disturbance. Here, a sine wave suitable as disturbance is impressed. Then, an 
objective lens 628 vibrates in the direction of tracking, and a truck cross component appears in 
a tracking error signal. Since the tracking error signal is inputted into A/D converter 607 through 
error signal generation equipment 604, it becomes possible [ carrying out the monitor of the 
amplitude by CPU608 ]. 

[01 1 2] Here, offset voltage is added to a focus servo in the state of a focus servo. It carries out 

adjustable [ of the offset voltage to add ] by focal offset adjustable within the limits. Moreover, in 
each point of measurement, the magnitude of the amplitude of the truck cross component to a 
focal offset value is measured. It asks for the amplitude of the tracking error signal which will 
furthermore appear between each point of measurement using predetermined interpolation, and 
tracking error amplitude maximum is calculated from this result. The focal offset value when 
generating the tracking error signal amplitude of predetermined extent of the calculated tracking 
error amplitude maximum is calculated (for example, c points and d points of drawing 20 (D)). A 
total of these one values [ two ] each exists in the both sides of a focusing point. Newly let the 
range between these two focal offset values be the 2nd focus offset adjustable range. 
[01 13] Next, CPU608 changes the input of RF signal amplitude monitor circuit 614, makes it the 
(a) side, and is connected to information reading sensor 603b. [ of SW629 ] Here, adjustable [ of 
the focal offset value ] is carried out to 2nd focus offset adjustable within the limits for which it 
asked previously at equal intervals, and RF signal amplitude to each 2nd focus offset value is 
measured. Here, interpolation predetermined by the same approach as the time of the 3rd 
example is performed, and a focal offset value in case RF signal amplitude serves as max is 
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calculated. This is written in the offset value storage section R627. 

[01 14] Moreover, the input of RF signal amplitude monitor circuit is changed, and it turns on the 
(b) side, and connects with servo sensor 603a which reproduces a record beam. [ of SW629 ] 
Here, adjustable [ of the focal offset value ] is again carried out to 2nd focus offset adjustable 
within the limits for which it asked previously, and RF signal amplitude to a focal offset value is 
measured in each point of measurement. By the same approach as the 3rd example, 
predetermined interpolation is performed, a focal offset value in case RF signal amplitude serves 
as max is calculated, and this is written in the offset value storage section W626 also here. 
[01 1 5] Then, during record actuation of writing, this equipment impresses the value read from 
the focal offset value storage section W626 to a focal loop formation, and, on the other hand, 
impresses the value read from the focal offset value storage section R627 to a focal loop 
formation during playback actuation or standby. Furthermore, CPU608 carries out phase 
compensation processing of the focal error signal to which offset was added by the phase 
compensation data-processing program 625, and outputs it to D/A converter 610. D/A 
converter 610 changes the signal from CPU608 into an analog signal, and outputs it to the focal 
driver 612. The focal driver 612 passes a current to an actuator 613 according to the signal from 
a D/A converter. By the actuator 613, an objective lens 628 is driven and a focus servo is 
attained. Since offset voltage is added to a focal loop formation as mentioned above, at the time 
of record, a record beam stops at a focus location, and at the time of playback, a focus servo 
operates so that a playback beam may stop at a focus location. 

(3) In effectiveness this example peculiar to the 6th example, it asked for the range of a focal 
offset value from which a tracking servo does not separate first. In this condition, by measuring a 
focal offset value in case a record beam and a playback beam are focusing, disabling of the 
equipment produced when a tracking servo separates during measurement of operation can be 
prevented, and the focus servo which is rich in dependability can be performed. 
[0116] [The 7th example] 

(1) Explain the configuration of the 7th example of a configuration of the 7th example, referring 
to drawing 13 and drawing 14 . In addition, the part of the same name as draw , dravying 2 , 
drawing 4 , drawing^S , drawing 9 , drawing 1 1 , etc. shall have the same function mostly. 

[01 17] For 701, in drayyin^^^^^l^^^^^ , an optical disk and 702 are [ a servo sensor and 703b of an 
optical head and 703a ] information reading sensors. 704 outputs a tracking error signal and a 
focal error signal with error signal generation equipment, and, for an AGO circuit and 706, as for 
an A/D converter and 708, a lens location sensor and 707 are [ 705 / CPU and 709 ] memory. 
710 [ moreover, ] — a D/A converter and 71 1 — for an actuator and 714, as for a record 
regenerative circuit and 716. RF signal amplitude monitor circuit and 715 are [ a tracking driver 
and 71 2 / a focal driver and 71 3 / a lens position error signal generation circuit and 728 ] 
objective lenses. 

[01 18] Moreover, as shown in drawing 14 , the system program 717, the focal offset value 
measurement program 720, and the servo processing program 721 are described by memory 709. 
The focal offset value measurement starting instruction 718 and the servo processing starting 
instruction 719 grade are described by the system program 717. The focus servo processing 
program 722 and the lens positional-servo processing program 723 grade are described by the 
servo processing program 721. A focus servo and a lens positional servo are performed in time 
sharing. The focal offset aggregate program 724 and the phase compensation data-processing 
program 725 grade are described by the focus servo processing program 722. Furthermore, the 
focal offset value storage section W726 and the focal offset value storage section R727 are 
secured as a storage region for activation of the focal offset aggregate program 724. 
[01 1 9] In the 7th example, it is characterized by calculating a focal offset aggregate value to 
which a playback beam is focusing from the point that RF signal amplitude becomes max, and 
calculating a focal offset value to which a record beam is focusing from the point that tracking 
error signal amplitude becomes max. 

(2) **** of the 7th example of operation — explain actuation of the automatic measure of a 
focal offset value first, referring to dravyin^^^ and dravying M . At the beginning, CPU708 
performs a system program 717. It is described by the system program 71 7 that the focal offset 
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value measurement starting instruction 718 is executed at the time of starting and disk- 
swapping. CPU708 starts activation of the focal offset value measurement program 720 by this. 
[0120] First, CPU708 impresses a triangular wave or a saw-tooth wave to the focal driver 712, 
and asks for the focal offset adjustable range from a S character signal like the 3rd example. 
Next, a focus servo is turned ON and a servo loop is constituted. At this time, a focal error 
signal is reproduced from servo sensor 703a which receives the reflected light of a record beam. 
If a focus servo starts, a tracking error signal can be read. 

[0121] Then, a lens positional servo is turned ON. Here, the suitable sine wave for a lens location 
servo loop is impressed. By this, an objective lens 728 vibrates in the direction of tracking, and a 
truck cross component appears in a tracking error signal. Since the tracking error signal is 
inputted into A/D converter 707, it becomes possible [ carrying out the monitor of the amplitude 
by GPU708 ]. Offset voltage is added to a focus servo here. It carries out adjustable [ of the 
offset voltage to add ] by focal offset adjustable within the limits. In each point of measurement, 
the magnitude of the amplitude of the truck cross component to a focal offset value is 
measured. From a measurement result, predetermined interpolation is performed, it asks for the 
amplitude of the tracking error signal which will appear between each point of measurement, and 
tracking error amplitude maximum is calculated from this result. A focal offset value in case the 
tracking error amplitude serves as max is memorized in the focal offset value storage section 
W726. 

[01 22] The focal offset value when generating the tracking error signal amplitude of the 
predetermined rate of the tracking error amplitude maximum for which coincidence was asked is 
calculated. Naturally, a total of these one values [ two ] each exists in the both sides of a 
focusing point. Newly let the range between these two focal offset values be the focal offset 
adjustable range. 

[0123] Next, a focal offset value is divided equally, adjustable is carried out to focal offset 
adjustable within the limits for which it asked previously at equal intervals, and RF signal 
amplitude corresponding to each focal offset value is measured from the output of RF signal 
amplitude monitor circuit 714. Here, by the same approach as the time of the 3rd example, a 
focal offset value in case RF signal amplitude serves as max is calculated, and this is written in 
the offset value storage section R727. 

[0124] Next, the actuation under record of**** 7 example is explained. CPU708 performs a 
system program 717. It is described by a part of system program 71 7 that the servo processing 

starting instruction 719 is executed for every fixed time amount. The servo processing program 
721 is performed with the servo processing starting instruction 719. Thereby, CPU708 performs 
the focal offset aggregate program 724 within the focus servo program 722. Thereby, when it 
judges that equipment is recording this equipment, the value read from the focal offset value 
storage section W726 is impressed to a focal loop formation. Moreover, on the other hand, when 
equipment judges playback actuation or an waiting thing, the value read from the focal offset 
value storage section R727 is impressed to a focal loop formation. 

[01 25] Then, OPU708 carries out phase compensation processing of the focal error signal to 
which offset voltage was added, and outputs it to D/A converter 710. D/A converter 710 
changes the signal from CPU708 into an analog signal, and outputs it to the focal driver 712. The 
focal driver 712 passes a current to an actuator 713 according to the signal from D/A converter 
710. By the actuator 713, an objective lens 728 is driven and a focus servo is attained. Since 
offset voltage is added to a focal loop formation as mentioned above, at the time of record, a 
record beam stops at a focus location, and at the time of playback or standby, a focus servo 
operates so that a playback beam may stop at a focus location. 

(3) Since it becomes possible to decrease the count of the error which the focal error generated 
between two beams in spite of an easy configuration becomes a cause from the 6th example of 
effectiveness with the 7th characteristic example, and is generated and the residual control error 
of a focal servo loop can be removed at the time of record, the error rate at the time of record 
can also decrease. Moreover, since the configuration is easy, it is more advantageous than the 
6th example in respect of cost and a component-side product. 
[0126] [The 8th example] 
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(1) Impress focal offset to which a record beam is focusing in the equipment which performs a 
focus servo with the optical disk unit which performs record playback using a playback beam at 
the time of record with two beams to a focal loop formation in the 8th example of a configuration 
of the 8th example. 

[01 27] The configuration of the 8th example is explained referring to drawing 15 and drawing 16 . 
In addition, the part of the same name as drawing 1 , drawing 2 , drawi^^^^^ , etc. shall have the 
same function mostly. 

[01 28] In drawing 15 , 801 is an optical disk and 802 is an optical head. 803a is a record beam 
playback sensor, and changes into an electrical signal the record beam reflected on the disk 
front face. 803b is an information reading sensor and changes into an electrical signal the 
playback beam reflected on the disk front face. 804 ■ — error signal generation equipment and 805 
— for CPU and 808, as for a D/A converter and 810, memory and 809 are [ an AGC circuit and 
806 / an A/D converter and 807 / a driver and 81 1 ] actuators. 812 is RF signal amplitude 
monitor circuit, and while there is a command from the outside, it is a circuit which incorporates 
an input signal, holds the peak value and the bottom value of this signal, and outputs the 
potential difference of peak value and a bottom value. 813 is an adder with which a record 
regenerative circuit and 814 incorporate an objective lens, and 826 incorporates a regenerative 
signal. 

[01 29] Moreover, as shown in drawing 16 , the system program 817, the servo processing 
program 821, and the focal offset value measurement program 820 grade are described by 
memory 808. The focal offset value measurement starting instruction 818 and the servo 
processing starting instruction 819 grade are described by the system program 81 7. The focus 
servo processing program 822 grade is described by the servo processing program 821 . The 
focal offset aggregate program 823 and the phase compensation data-processing program 824 
grade are described by the focus servo processing program 822. Moreover, the focal offset value 
storage section 825 is secured as a storage region for activation of the focal offset aggregate 
program 823, The focal offset value measurement program 820 is a program which writes the 
value which measured automatically the offset value impressed to a focal loop formation, and 
measured it in the focal offset value storage section. 

[01 30] moreover, the focal offset aggregate program 823 — this information record regenerative 
apparatus — record — when a working thing is judged, it is the program which adds the focal 
offset value memorized by the focal offset value storage section 825 to a focal error signal. 

(2) Explain actuation of the 8th example of explanation of operation of the 8th example, referring 
to drawing 1 5 and drawing 16 . 

[0131] First, a focal offset value to which a record beam is focusing is calculated by measuring 
automatically at the time of starting of equipment and disk-swapping. An automatic measure is 
performed by finding a focal offset value in case the amplitude of the RF signal reproduced by 
the record beam becomes max. The focal offset value calculated by the automatic measure is 
memorized in the focal offset value storage section 825, and is impressed to a focal loop 
formation at the time of record. 

[0132] Actuation of the automatic measure of this equipment is explained. CPU807 performs a 
system program 817. It is described by the system program 817 that the focal offset value 
measurement starting instruction 81 8 is executed at the time of a system startup and disk- 
swapping. The focal offset value measurement program 820 is started by this. The activity shown 
below is programmed by the focal offset value measurement program 820. 
[0133] Measurement of an offset value is performed in the condition that the focus servo 
started, by measuring the amplitude of the RF signal reproduced from a record beam, changing 
the offset value impressed to a focal loop formation. 

[0134] First, as the 3rd example explained, the focal offset adjustable range is calculated from 
the peak bottom value of S curve signal. Next, a focus servo is drawn. Here, a tracking servo is 
turned ON further. At this time, the RF signal reproduced from a record beam by RF signal 
amplitude monitor circuit 812 which undergoes servo sensor 803a and its output can be read 
now. 

[0135] Here, offset voltage is impressed to a focal servo loop. At this time, the electrical 
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potential difference to impress is changed by focal offset adjustable within the linnits. The 
amplitude of the RF signal reproduced from a record beam in each point of measurement at this 
time is measured. Furthermore, like the 3rd example, predetermined interpolation is performed, it 
asks for the amplitude of the RF signal during each point of measurement, a focal offset value in 
case RF signal amplitude becomes max from this is calculated, and this is recorded on the focal 
offset storage section 825. 

[01 36] Next, the actuation under playback of this equipment is explained. The signal from sensor 
803b is inputted into error signal generation equipment 804. Error signal generation equipment 
804 generates a focal error signal, and outputs this. After normalizing a focal error signal by AGO 
circuit 805, it is digital-signaHzed by A/D converter 806, and is inputted into CPU807. 
[01 37] Based on such a prerequisite requirement and fundamental actuation, CPU807 performs a 
system program 81 7. To the system program 817, it is described that the servo processing 
starting instruction 81 9 is executed with a fixed time interval. The servo processing starting 
instruction 819 is an instruction which starts the servo processing program 821 . Therefore, the 
servo processing program 821 is performed with a fixed time interval. Thereby, CPU807 performs 
the focal offset aggregate program 823 in the focus servo processing program 822. CPU807 — 
this equipment — playback — a working thing is judged and a focal offset aggregate value is set 
to 0, 

[01 38] Furthermore, according to the phase compensation operation program 824, CPU807 
carries out phase compensation processing of the focal error signal, and outputs it to D/A 
converter 809. D/A converter 809 changes the signal from CPU807 into an analog signal, and 
outputs it to a driver circuit 810. A driver circuit 810 supplies a current to an actuator 81 1 
according to the signal from D/A converter 809. Thereby, an actuator 81 1 drives the migration 
means of an objective lens 814, and a focus servo is attained. 

[0139] thus, playback — since it is working, offset voltage is not added to a focal loop formation. 
However, since a focus servo operates using the error signal which received the playback beam 
by sensor 803b, a playback beam can stop at a focus location. 

[0140] Next, the actuation under record of this equipment by the 8th example is explained. 
CPU807 performs a program according to a system program 817, and the contents which 
perform the focal offset aggregate program 823 differ especially from the time of playback. 
CPU807 judges what this equipment is recording, and reads an offset voltage aggregate value 
from the focal offset value storage section 825 in memory 808. Furthermore, this is added to a 
focal error signal. The offset value calculated by said measurement is memorized by the focal 
offset value storage section 825. Therefore, the offset voltage called for by the aforementioned 
measurement is added to the focal error signal inputted into CPU807. 

[0141] CPU807 carries out phase compensation processing of the focal error signal to which 
offset voltage was added according to the phase compensation data-processing program 824, 
and outputs it to D/A converter 809. A D/A converter changes the output of CPU807 into an 
analog signal. A driver circuit 810 supplies a current to an actuator 81 1 according to the output 
of D/A converter 809. By the actuator 811, an objective lens 81 4 is perpendicularly driven to a 
disk side, and a focus servo is attained. As mentioned above, at the time of record, since offset 
voltage is added to a focal loop formation, a focus servo operates so that a record beam may 
stop at a focus location. 

[0142] Although the configuration which measures a focal offset value automatically is taken in 
this example, it is also possible not to perform to calculate the focal offset value added to a 
focal loop formation in an automatic measure, but to set up beforehand at the time of factory 
shipments etc. What is necessary is to establish an offset storage means as shown in the 1 st 
example or the 2nd example, to impress the focal offset value held at this to a focal loop 
formation at the time of record, and just to make it not impress a focal offset value as 0 at the 
time of playback at this time. 

(3) In the optical disk unit of an effectiveness 2 light-source method peculiar to the 8th example, 
the focal error generated between two beams becomes possible [ decreasing the count of the 
error which it is errorless to a cause and is generated ] also in the equipment which performs a 
focus servo by the playback beam by impressing focal offset to which a record beam is focusing 
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at the time of record to a focal loop formation. 

[0143] [The 9th example] 

(1) Explain the configuration of the 9th example of a configuration of the 9th example using 
drawing 1 7 and drawing 1 8 . In addition, the part of the same name as drawing 1 , dra win g 2 , 
dxawing 4 , etc. shall have the same function mostly. 

[0144] In the 9th example, it is the optical disk unit which performs record playback with two 
beams, and when carrying out using a playback beam about a focus servo, a focal offset value to 
which a record beam is focusing is impressed to a focal loop formation at the time of record, and 
a focal offset value to which a playback beam is focusing is impressed to a focal loop formation 
at the time of playback. 

[0145] For 901 , in d rawing 17 , an optical disk and 902 are [ a record beam playback sensor and 
903b of an optical head and 903a ] information reading sensors. 904 is error signal generation 
equipment and generates a tracking error signal and a focal error signal. 905 is an AGO circuit, 
and it operates so that the amplitude level of an error signal may become fixed. 906 is a lens 
location sensor, and changes and outputs the location in the direction of tracking of an objective 
lens to an electrical signal. 907 is an A/D converter and changes the value of a tracking error 
signal, a focal error signal, and a lens position error signal into digital value. 908 is CPU and 
performs servo data processing, system processing, etc. 909 is memory and 910 is a D/A 
converter. 

[0146] Moreover, 911 is a tracking driver circuit and 912 is a focal driver circuit. 913 is an 
actuator and drives an objective lens 914 according to the current which flows in a coil. 915 is 
RF signal amplitude monitor circuit, and 91 6 is a record regenerative circuit. 91 7 is a lens 
position error signal generation circuit, and outputs the variation rate in the direction of tracking 
of an objective lens as a lens position error signal. 930 changes, and is SW and 931 is an adder 
which takes out a RF signal from information reading sensor 903b. 

[0147] Furthermore, as shown in drawmg 1^ , the system program 928, the focal offset value 
measurement program 920, and the servo processing program 921 grade are described by 
memory 909. The focal offset value measurement starting instruction 918 and the servo 
processing starting instruction 91 9 grade are described by the system program 928. The focus 
servo processing program 922 and the lens positional-servo processing program 923 grade are 
described by the servo processing program 921. The focal offset aggregate program 924 and the 
phase compensation data-processing program 925 grade are described by the focus servo 
processing program 922. Furthermore, in order to perform the focal offset aggregate program 
924, the focal offset value storage section W926 and the focal offset value storage section R927 
are secured as a storage region. 

(2) Explain actuation of explanation this example of the 9th example of operation, referring to 
drawing 17 and drayvLn^ . First, CPU908 performs a system program 928. When it is judged by 
the system program 928 that it is required, the time of starting of equipment and disk-swapping 
etc. is programmed by it so that the focal offset value measurement starting instruction 918 is 
executed. CPU908 starts activation of the focal offset value measurement program 920 by this. 
[0148] In activation of the focal offset value measurement program 920, CPU908 outputs a 
triangular wave or a saw-tooth wave to D/A converter 910 first. D/A converter 910 changes 
into an analog signal the triangular wave or saw-tooth wave expressed with digital value. A 
triangular wave or a saw-tooth wave is impressed to an actuator 91 3 by the focal driver 912, and 
an objective lens 914 drives it in the direction of an optical axis by it. At this time, it is 
reproduced from information reading sensor 903b which receives the reflected light of a playback 
beam, and a S character signal generates a focal error signal as a focal error signal. This asks for 
the focal offset adjustable range like the time of the 3rd example. Then, focal drawing in is 
performed further. If a focal servo loop is closed and a focus servo starts, a tracking error signal 
can be read. 

[01 49] Here, CPU908 starts the lens positional-servo processing program 923. A lens positional 
servo is a loop formation which controls the direction location of tracking of an objective lens 
914. The lens position error signal generation circuit 917 outputs a lens position error signal from 
the output of the lens location sensor 906. A lens position error signal means how much the 
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objective lens 914 is displacing to the core of the direction location of tracking. Next, CPU908 
carries out phase compensation data processing of the lens position error signal, and outputs 
this output to D/A converter 910. D/A converter 910 outputs this to the tracking driver 91 1, 
and when the output of the tracking driver 91 1 drives an objective lens 914 through an actuator 
913. a lens positional servo is attained. A lens positional servo will be displaced according to the 
annount of the disturbance which the location of an objective lens 914 impressed, if the amount 
made into disturbance is impressed. 

[01 50] Here, a sine wave suitable as disturbance is impressed. Then, an objective lens 914 
vibrates and a truck cross component appears in a tracking error signal. Since the tracking error 
signal is inputted into A/D converter 907, it becomes possible [ carrying out the monitor of the 
amplitude by CPU908 ]. Offset voltage is added to a focus servo here. The offset voltage to add 
is changed by focal offset adjustable within the limits. The magnitude of the amplitude of the 
truck cross component to a focal offset value in each point of measurement at this time is 
measured. 

[0151] From a measurement result, it asks for the amplitude of the tracking error signal which 
will appear between each point of measurement by predetermined interpolation processing, and 
tracking error amplitude maximum is further calculated from this result. The focal offset value 
when generating the tracking error signal amplitude of the predetermined rate of the calculated 
tracking error amplitude maximum is calculated. Naturally a total of these one values [ two ] 
each exists in the both sides of a focusing point. Newly let the range between these two focal 
offset values be the 2nd focus offset adjustable range. 

[0152] Next, it connects with the output side which added the signal of information reading 
sensor 903b with the adder 931, and added the input of RF signal amplitude monitor circuit 915 
through (a) of SW930. Here, adjustable [ of the focal offset value ] is carried out to focal offset 
adjustable within the limits for which it asked previously at equal intervals, and RF signal 
amplitude to each focal offset value is measured. Here, a focal offset value in case RF signal 
amplitude serves as max is calculated by the same approach as the time of the 3rd example. 
This is written in the focal offset value storage section R927. 

[0153] Furthermore, the input of RF signal amplitude monitor circuit is connected to servo 
sensor 903a which reproduces a record beam through (b) of SW928. Here, a focal offset value is 
again changed to 2nd focus offset adjustable within the limits for which it asked previously, and 
RF signal amplitude to the focal offset value in each point of measurement is measured, A focal 
offset value in case RF signal amplitude serves as max is calculated, and this is written in the 
focal offset value storage section W926. 

[0154] Record of this equipment and the actuation under playback are explained using drayying 
17 and drawing 1 8 on the assumption that such actuation. The signal from sensor 903b is 
inputted into error signal generation equipment 904. Error signal generation equipment 904 
generates a focal error signal, and outputs this. After normalizing a focal error signal by AGO 
circuit 905, it is digital-signal-ized by A/D converter 907, and is inputted into CPU908. CPU908 
performs a system program 928. To the system program 928, it is described that the servo 
processing starting instruction 91 9 is executed with a fixed time interval. The servo processing 
starting instruction 919 is an instruction which starts the servo processing program 921. 
Therefore, the servo processing program 921 is performed with a fixed time interval. 
[0155] Thereby, CPU908 performs the focal offset aggregate program 924 in the focus servo 
processing program 922. By this, during record actuation, this equipment impresses the value 
read from the focal offset value storage section W926 to a focal loop formation, and impresses 
the value read from the focal offset value storage section R927 to a focal loop formation during 
playback actuation or standby. Furthermore, by activation of the phase compensation data- 
processing program 925, CPU908 carries out phase compensation processing, and outputs the 
focal error signal to which the offset value was added to D/A converter 910. 
[0156] D/A converter 910 changes the signal from GPU908 into an analog signal, and outputs it 
to the focal driver 912. The focal driver 912 supplies a current to an actuator 913 according to 
the signal from D/A converter 910. An objective lens 914 is driven with an actuator 913, and a 
focus servo is attained by constituting the focal servo loop. Since offset voltage is added to a 
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focal loop formation as mentioned above, at the time of playback, a focus servo operates so that 
a playback beam may stop at a focus location, and at the time of record, a focus servo operates 
so that a record beam may stop at a focus location. 

[01 57] Although the configuration which measures a focal offset value automatically at the time 
of a system startup and disk-swapping is taken in this example, it is also possible not to perform 
to calculate the focal offset value added to a focal loop formation in an automatic measure, but 
to set up beforehand at the time of factory shipments etc. At this time, as shown in the 4th 
example, the focal offset value storage section W and the focal offset storage section R are 
formed, a focal offset value to which a record beam is focusing is beforehand recorded on the 
focal offset value storage section W, and a focal offset value to which a playback beam is 
focusing is beforehand recorded in the focal offset storage section R. What is necessary is to 
impress the focal offset held in the focal offset value storage section W at the time of record to 
a focal loop formation, and just to impress the focal offset value held in the focal offset value 
storage section R at the time of playback to a focal loop formation in this. 

[01 58] Moreover, although focal offset in case RF signal amplitude becomes max was used for 
offset voltage to which a playback beam is focusing in this example, focal offset in case tracking 
error signal amplitude becomes max may instead be used. 

(3) It becomes that it is possible to decrease the count of the record error which the focal error 
generated between two beams becomes a cause, and is generated by performing record playback 
using the beam of two effectiveness peculiar to the 9th example, and impressing the focal offset 
value to which a record beam is focusing at the time of record also in the equipment which 
performs a focus servo using a playback beam. 

[01 59] Furthermore, since the residual control error of a focal servo loop is removable at the 
time of playback, the error rate at the time of playback can be decreased. 

[0160] 

[Effect of the Invention] As mentioned above, according to this invention, even if it is the 
information record regenerative apparatus of 2 light source methods, since a focus servo signal 
is changed in each and it is made to focus at the time of record and playback, the laser beam by 
the objective lens makes the writing and the data error which reads and comes out of a record 
pit decrease sharply, and the stability of the focus servo itself increases it. 
[01 61] Moreover, since in the case of the information record regenerative apparatus of 2 light 
source methods to which a focus servo is applied by the reversion system the focal offset 
voltage for the time of record is added at the time of record and a focus servo is applied to it, 
there is also no expansion of a record pit, and a cross talk with an adjoining truck is not 
generated, either, but good information can be recorded. 

[01 62] Furthermore, since in the case of the information record regenerative apparatus of 2 light 
source methods to which a focus servo is applied by the recording system the focal offset 
voltage for the time of playback is added at the time of playback and a focus servo is applied to 
it, it is exact, and the cross talk from an adjoining truck is not generated, either, but a playback 
output level also becomes high, and an optical spot area for playback can output the good good 
information on S/N. 

[0163] In addition, since in the case of the information record regenerative apparatus of 2 light 
source methods to which a focus servo is applied by the reversion system or the recording 
system a ** and the focal offset voltage for the time of record are added, respectively at the 
time of playback at the time of playback and record, a focus servo is applied to it and the focus 
beyond the residual control error in a focus servo can be taken, it becomes possible to raise not 
only high S/N of the geometrical accuracy of a record pit, and a regenerative signal but 
recording density. 



[Translation done.] 



http://www4.ipdLncipi.gojp/cgi-bin/tran„web„cgi„ejje 



2006/11/14 



JP,08-083431 A [TECHNICAL FIELD] 



1/1 ^-v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 

precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the information record regenerative apparatus 
which uses record media, such as an optical disk, for information record or playback. 
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PRIOR ART 



[Description of the Prior Art] In recent years, it has two light beams, elimination and record are 
performed using light beam of one of the two, and the optical disk unit of a configuration of 
reproducing using another light beam is invented. Such an optical disk unit is indicated by JP,64- 
70936. A. Drawing 19 is the block diagram of such optical-magnetic disc equipment. In drawing, 
semiconductor laser 1 is the laser for record, and emits the laser beam for record. 
Semiconductor laser 2 is the laser for playback, and emits the laser beam for playback. These 
laser beams are dedicated to one package. Moreover, this equipment uses the laser of different 
wavelength for the laser beam for record, and the laser beam for playback. In connection with 
this, it shifts mutually in the direction of an optical axis of optical system, and each laser is 
arranged in it so that the effect of chromatic aberration may be canceled. 
[0003] Two laser beams serve as the parallel flux of light with a collimate lens 3, pass 1/2 
wavelength plate 4 and a beam splitter 5, and are narrowed down as the spot 9 for record, and a 
spot 10 for playback on the truck 8 of a magneto-optic disk 7 with an objective lens 6. 
[0004] It becomes the parallel flux of light again with an objective lens 6, and is reflected by the 
beam splitter 5, and incidence of the reflective beam of two optical spots 9 and 10 is carried out 
to the wavelength separation prism 11. The wavelength separation prism 1 1 passes the record 
beam corresponding to the laser for record, and reflects the playback beam corresponding to the 
laser for playback. 

[0005] A record beam passes the wavelength separation prism 1 1 , and is led to the focal gap 
detection and truck gap detection optical system which consist of a convex lens 12, a cylindrical 
lens 13, and a detection sensor 15 that performs knife edge 14 and assembled-die 
photodetection. Thus, the record beam is used for detection of the focal gap also with equipment 
equipped with two beams. 

[0006] Moreover, it is reflected by the wavelength separation prism 11, and a playback beam is 
led to the optical MAG signal detection optical system which consists of an analyzer 16 and an 
information reading sensor 17, and is changed into an electrical signal. 

[0007] Next, actuation of the focus servo system of this equipment is explained. The flux of light 
received by the assembled-die photodetection sensor 15 is changed into an electrical signal, and 
is inputted into error signal generation equipment 1 8. Error signal generation equipment 1 8 
generates a focal error signal from the inputted signal, and outputs this. A focal error signal is 
removed in fluctuation of the amplitude level by fluctuation of the quantity of light by AGC 
circuit 19. Phase compensation only of the output of AGC circuit 1 9 is carried out in the phase 
compensating circuit 20, and it is outputted to a driver 21 . An actuator 22 drives an objective 
lens 6 with the output of a driver 21 . Then, the distance between an optical disk 7 and an 
objective lens 6 is moved, and it is held at the distance with which the focus of a storage beam 
agrees. 

[0008] Thus, in the optical disk unit which uses two beams for record and playback, the focus 
servo is performed using one of two record beams. 
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PRIOR ART 



[Description of the Prior Art] In recent years, it has two light beams, elimination and record are 
performed using light beam of one of the two, and the optical disk unit of a configuration of 
reproducing using another light beam is invented. Such an optical disk unit is indicated by JP,64- 
70936 A. Drawing 19 is the block diagram of such optical-magnetic disc equipment. In drawing, 
semiconductor laser 1 is the laser for record, and emits the laser beam for record. 
Semiconductor laser 2 is the laser for playback, and emits the laser beam for playback. These 
laser beams are dedicated to one package. Moreover, this equipment uses the laser of different 
wavelength for the laser beam for record, and the laser beam for playback. In connection with 
this, it shifts mutually in the direction of an optical axis of optical system, and each laser is 
arranged in it so that the effect of chromatic aberration may be canceled. 
[0003] Two laser beams serve as the parallel flux of light with a collimate lens 3, pass 1/2 
wavelength plate 4 and a beam splitter 5. and are narrowed down as the spot 9 for record, and a 
spot 10 for playback on the truck 8 of a magneto-optic disk 7 with an objective lens 6. 
[0004] It becomes the parallel flux of light again with an objective lens 6, and is reflected by the 
beam splitter 5, and incidence of the reflective beam of two optical spots 9 and 10 is carried out 
to the wavelength separation prism 1 1. The wavelength separation prism 1 1 passes the record 
beam corresponding to the laser for record, and reflects the playback beam corresponding to the 
laser for playback. 

[0005] A record beam passes the wavelength separation prism 1 1, and is led to the focal gap 
detection and truck gap detection optical system which consist of a convex lens 12, a cylindrical 
lens 13, and a detection sensor 15 that performs knife edge 14 and assembled-die 
photodetection. Thus, the record beam is used for detection of the focal gap also with equipment 
equipped with two beams. 

[0006] Moreover, it is reflected by the wavelength separation prism 1 1, and a playback beam is 
led to the optical MAG signal detection optical system which consists of an analyzer 1 6 and an 
information reading sensor 1 7, and is changed into an electrical signal. 

[0007] Next, actuation of the focus servo system of this equipment is explained. The flux of light 
received by the assembled-die photodetection sensor 15 is changed into an electrical signal, and 
is inputted into error signal generation equipment 18. Error signal generation equipment 1 8 
generates a focal error signal from the inputted signal, and outputs this. A focal error signal is 
removed in fluctuation of the amplitude level by fluctuation of the quantity of light by AGO 
circuit 19. Phase compensation only of the output of AGO circuit 1 9 is carried out in the phase 
compensating circuit 20, and it is outputted to a driver 21 . An actuator 22 drives an objective 
lens 6 with the output of a driver 21 . Then, the distance between an optical disk 7 and an 
objective lens 6 is moved, and it is held at the distance with which the focus of a storage beam 
agrees. 

[0008] Thus, in the optical disk unit which uses two beams for record and playback, the focus 
servo is performed using one of two record beams. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, according to this invention, even if it is the 
information record regenerative apparatus of 2 light source methods, since a focus servo signal 
is changed in each and it is made to focus at the time of record and playback, the laser beam by 
the objective lens makes the writing and the data error which reads and comes out of a record 
pit decrease sharply, and the stability of the focus servo itself increases it. 
[0161] Moreover, since in the case of the information record regenerative apparatus of 2 light 
source methods to which a focus servo is applied by the reversion system the focal offset 
voltage for the time of record is added at the time of record and a focus servo is applied to it, 
there is also no expansion of a record pit, and a cross talk with an adjoining truck is not 
generated, either, but good information can be recorded. 

[0162] Furthermore, since in the case of the information record regenerative apparatus of 2 light 
source methods to which a focus servo is applied by the recording system the focal offset 
voltage for the time of playback is added at the time of playback and a focus servo is applied to 
it, it is exact, and the cross talk from an adjoining truck is not generated, either, but a playback 
output level also becomes high, and an optical spot area for playback can output the good good 
information on S/N. 

[0163] In addition, since in the case of the information record regenerative apparatus of 2 light 
source methods to which a focus servo is applied by the reversion system or the recording 
system a ** and the focal offset voltage for the time of record are added, respectively at the 
time of playback at the time of playback and record, a focus servo is applied to it and the focus 
beyond the residual control error in a focus servo can be taken, it becomes possible to raise not 
only high S/N of the geometrical accuracy of a record pit, and a regenerative signal but 
recording density. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 
example, since the difference of the focal distance produced by wavelength change of an 
alignment error and laser existed between two beams even if it can double the focus of the beam 
of the direction which performs a focus servo, since a focus servo is performed for two beams 
only using beam of one of the two, the focal error had arisen with the beam of the direction 
which does not perform a focus servo. Therefore, since the focal error arose with the playback 
beam when a focus servo was performed with a record beam, there was a fault that a 
reproductive readout error rate will become high. 
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MEANS 



[Means for Solving the Problem] This invention is what was made in order to remove the above- 
mentioned fault. In this application therefore, invention of ****** 1 In the information record 
regenerative apparatus by the optical disk which uses two beams for record playback and 
performs a focus servo using a record beam The offset voltage applied to a focal loop formation 
is beforehand set up at the time of playback, and it is characterized by impressing focal offset 
voltage to which a playback beam is focusing at the time of playback and standby to a focal loop 
formation. 

[001 1] Furthermore, the 2nd invention sets beforehand the offset voltage applied to a focal loop 
formation at the time of playback as the memory on software, and is characterized by impressing 
said offset voltage to a focal loop formation at the time of playback. 

[001 2] It is characterized by for the 3rd invention having the configuration which impresses 
offset voltage in a focal loop formation, asking for focal offset voltage in case a playback beam is 
focusing by the automatic measure, and impressing said focal offset voltage to a focal loop 
formation at the time of playback. 

[0013] However, measurement of focal offset in case it is characterized by carrying out at this 
automatic measure at the time of a system startup the time of disk-swapping or when it is 
judged that it is required and a playback beam is focusing makes adjustable offset voltage applied 
to a focal loop formation, and is characterized by carrying out by asking for focal offset voltage 
in case the amplitude of the RF signal reproduced from a playback beam becomes max. 
[0014] The 4th invention adds the 1st offset voltage to which a record beam is focusing to a 
focal loop formation at the time of record, and it is characterized by adding the 2nd offset 
voltage to which a playback beam is focusing to a focal loop formation at the time of playback. 
[001 5] The 5th invention asks for focal offset voltage to which a record beam is focusing, and 
focal offset voltage to which a playback beam is focusing by the automatic measure, and is 
characterized by being the configuration of adding focal offset voltage to which a playback beam 
is focusing about focal offset voltage to which a record beam is focusing at the time of playback 
to a focal loop formation at the time of record. 

[0016] However, this automatic measure is characterized by carrying out, the time of disk- 
swapping, or when it is judged that it is required at the time of starting of a system. 
[001 7] In the 5th invention, 6th invention is characterized by carrying out adjustable [ of the 
focal offset voltage ] in the range which becomes beyond a value with fixed tracking error signal 
amplitude, in order to prevent the blank of tracking, when performing adjustable [ of the focal 
offset value at the time of automatical measurement ]. 

[001 8] In the 6th invention, in case the 7th invention calculates the focal offset value 
corresponding to a focus location in an automatic measure, it is characterized by making into a 
focusing point the point that the amplitude of a tracking error signal serves as max. 
[001 9] The 8th invention is equipment which performs record playback using two beams, and is 
characterized by adding a focal offset value to which a record beam is focusing at the time of 
record at a focal loop formation in the case of the equipment which performs a focus servo with 
a playback beam. 

[0020] The 9th invention is equipment which performs record playback using two beams, and is 
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characterized by to impress a focal offset value to which a record beam is focusing at the time 
of record in the case of the equipment which performs a focus servo using a playback beam to a 
focal loop formation, and to impress a focal offset value to which a playback beam is focusing at 
the time of playback to a focal loop formation. 
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OPERATION 



[Function] It sets to the information record regenerative apparatus by the optical disk which 
performs a focus servo using a record beam, two beams use for record playback, the offset 
voltage applied to the focal servo loop at the time of playback sets up beforehand, and the focal 
offset voltage to which a playback beam is focusing at that at the time of playback and standby 
impresses to a focal loop formation by the 1st invention in the above-mentioned configuration, 
and it acts so that the actuation formed in a servo loop may carry out. The focal error which 
was shown in the above-mentioned conventional example and which is produced with a playback 
beam can be set to 0 by impressing focal offset to a focal loop formation by this 1st invention, 
so that a playback beam may be focusing at the time of playback. Moreover, since migration of 
an objective lens does not take place when moving from a standby condition to playback 
actuation, it becomes possible to offer the early drive equipment of a response to a playback 
command. 

[0022] Next, in the 2nd invention, the offset voltage applied to a focal loop formation at the time 
of playback is beforehand set as the memory on software, said offset voltage is impressed to a 
focal loop formation at the time of playback, and the operation which operates so that a servo 
loop may be formed is performed. Secular change do not take place to the memorized focal 
offset value this 2nd invention not only enables it to set the focal error of a playback beam to 0 
like the 1st invention, but, but it becomes possible to hold the high offset value of precision 
eternally. 

[0023] In the 3rd invention, it has the configuration which impresses offset voltage in a focal loop 
formation, and asks for focal offset voltage in case a playback beam is focusing by the automatic 
measure, said focal offset voltage is inscribed on a focal loop formation at the time of playback, 
and the operation which operates so that a servo loop may be formed, respectively at both the 
times of record and playback is performed. The focal error which becomes possible [ always 
impressing a right offset value to a focal loop formation ] even if the value of the focal error 
generated between two beams even if changes, consequently is generated between two beams 
by this 3rd invention becomes possible [ decreasing the count of the error which it is errorless 
to a cause and is generated ]. Furthermore, when [, such as the time of starting of equipment 
and disk-swapping, ] it is judged that it is required, in order to perform measurement of a focal 
offset value each time, it becomes possible to correspond to aging of drive equipment, or the 
difference in a disk widely. Moreover, at the time of playback, the focal error between two beams 
is canceled by adding offset voltage to which a playback beam is focusing to a focal loop 
formation. Furthermore, the focal residuum of a record beam is cancelable by adding offset 
voltage to which a record beam is focusing at the time of record to a focal loop formation. 
[0024] In the 4th invention, the 1st offset voltage to which a record beam is focusing is added to 
a focal loop formation at the time of record, and at the time of playback, it acts so that a servo 
loop may be operated by adding the 2nd offset voltage to which a playback beam is focusing to a 
focal loop formation. By this calculating the focal offset value added to a focal loop formation at 
the time of playback each time at the time of starting of equipment at least The focal error 
which becomes possible [ always impressing a right offset value to a focal loop formation ] even 
if the value of the focal error generated between two beams even if changes, consequently is 
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generated between two beams becomes possible [ decreasing the count of the error which it is 
errorless to a cause and is generated ]. 

[0025] In the 5th invention, it asks for focal offset voltage to which a record beam is focusing, 
and focal offset voltage to which a playback beam is focusing by the automatic measure, and at 
the time of record, it acts so that a servo loop may be operated by adding focal offset voltage to 
which a playback beam is focusing about focal offset voltage to which a record beam is focusing 
at the time of playback to a focal loop formation. In this way, since the residual control error of a 
focal servo loop is removable at the time of record, the error rate at the time of record can be 
decreased. 

[0026] In the 6th invention, in the 5th invention, when performing adjustable [ of the focal offset 
value at the time of automatical measurement ], in order to prevent the blank of tracking, it acts 
so that actuation which carries out adjustable [ of the focal offset voltage ] in the range beyond 
a value with fixed tracking error signal amplitude may be performed. By this, the tracking under 
regulating automatically can prevent disabling of the equipment by gap of operation. 
[0027] In the 7th invention, in the 6th invention, in case the focal offset value corresponding to a 
focus location is calculated in an automatic measure, it acts so that actuation which makes a 
focusing point the point that the amplitude of a tracking error signal serves as max may be 
performed. According to this, effectiveness equivalent to the 6th invention is acquired in spite of 
a easier configuration than the 6th invention. Therefore, compared with the 6th invention, it is 
advantageous in points, such as cost and a component-side product. 

[0028] With the equipment which performs record playback using two beams, in the case of the 
equipment which performs a focus servo with a playback beam, a focal offset value to which a 
record beam is focusing at the time of record is added to a focal loop formation, and in the 8th 
invention, it acts so that a servo loop may be operated. Thereby, the focal error generated 
between two beams also in equipment which performs a focus servo with a playback beam 
becomes possible [ decreasing the record error which it is errorless to a cause and is 
produced ]. 

[0029] The focal offset value to which a record beam is focusing at the time of record in the 
case of the equipment which performs a focus servo with the equipment which performs record 
playback using two beams using a playback beam impresses to a focal loop formation, and the 
focal offset value to which a playback beam is focusing at the time of playback impresses to a 
focal loop formation, and by the 9th invention, it acts so that a servo loop may operate. In this 
way, since it not only becomes possible to decrease the record error which the focal error 
generated between two beams becomes a cause, and produces with the equipment which 
performs record playback using two beams when performing a focus servo with a playback beam, 
but it is removable in the effect of the residual control error which exists in a playback beam, it 
becomes that it is possible in the reading error at the time of playback decreasing. 
[0030] 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DravylDE U It is the block diagram showing the configuration of the 1st example of the 
information record regenerative apparatus of this invention. 

[Drawing 2] It is the block diagram showing the configuration of the 2nd example of the 
information record regenerative apparatus of this invention. 

[Drawing 3] It is the software configuration Fig. of the memory used for the 2nd example. 
[Drawing 4] It is the block diagram showing the configuration of the 3rd example of the 
information record regenerative apparatus of this invention. 

[Drawing^^^^^^ It is the software configuration Fig. of the memory used for the 3rd example. 
[Drawing 6] It is the related Fig. having shown the relation between a focal error signal and focal 
actuator driver voltage. 

[Prawing 7] It is the software configuration Fig. of the memory used for the 4th example. 
[Pravying 8] It is a block diagram when realizing the 4th example in an analog circuit. 
[Dravying 9] It is the block diagram showing the configuration of the 5th example of the 
information record regenerative apparatus of this invention. 

[Drawing 10] It is the software configuration Fig. of the memory used for the 5th example. 
[Drawing 11] It is the block diagram showing the configuration of the 6th example of the 
information record regenerative apparatus of this invention. 

[Drawmg 1^^^^^ It is the software configuration Fig. of the memory used for the 6th example. 
[Drawing t^^^^^ It is the block diagram showing the configuration of the 7th example of the 
information record regenerative apparatus of this invention. 

[Drawing 14] It is the software configuration Fig. of the memory used for the 7th example. 

[Prawing 15] It is the block diagram showing the configuration of the 8th example of the 

information record regenerative apparatus of this invention. 

[Drawing 16] It is the software configuration Fig. of the memory used for the 8th example. 
[Drawing^l^^ It is the block diagram showing the configuration of the 9th example of the 
information record regenerative apparatus of this invention. 

[DraMng 18] It is the software configuration Fig. of the memory used for the 9th example. 
[Drawing 19] It is the block diagram showing the configuration of the conventional information 
record regenerative apparatus. 

[Drawing 20] It is drawing showing how to calculate the maximum of RF signal amplitude or 
tracking error signal amplitude. 
[Description of Notations] 

7, 101, 201, 301, 415, 501, 601, 701, 801, 901 Optical disk 
102, 202, 302, 416, 502, 602, 702, 802, 902 Optical head 

18, 104, 204, 304, 418, 504, 604, 704, 804. 904 Error signal generation equipment 
20,1 07,421 Phase compensating network 

207, 307, 507, 608, 708, 807, 908 CPU 

22, 109, 21 1, 31 1, 423, 511, 613, 713, 811, 913 Actuator 

208, 308, 508, 609, 709, 808, 909 Memory 
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